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PREFACE  TO  THE  THIRD  EDITION. 


Iir  the  present  edition,  the  greater  part  of  the  book  has 
been  rewritten  and  the  rest  carefully  revised.  The  changes 
introduced  are  so  extensive  that  I  can  here  only  refer  to 
some  of  the  most  important. 

Two  Chapters,  those  on  Instinct  and  on  Attention,  have 
been  added.  • 

In  dealing  with  the  connexion  of  Body  and  Mind,  I  now 

yw'  give  prominence  to  the  arguments  of  recent  writers  who 

y:  champion  the  theory  of  Interaction  as  against  Parallelism. 

^  I  do  not,  however,  commit  myself  to  agreement  with  these 

writers.    I  am  content  to  leave  the  question  open  and  to 

^  point  out  that  for  psychological  purposes  it  does  not  make 

any  essential  difference  which  hypothesis  we  adopt.^ 

In  my  analysis  of  the  fundamental  presuppositions  of 
Psycholc^,  I  have  endeavoured  to  bring  out  clearly  the 
special  nature  and  function  of  Presentation.  It  will  be 
seen  that  I  do  not  here  follow  Dr.  Ward  in  his  compre- 
hensive use  of  this  word  as  covering  "  whatever  is  the 
object  of  the  understanding  when  a  man  thinks.*'  I  cannot 
do  this  because  the  term  is  the  only  convenient  one  which 
I  can  find  for  a  certain  special  kind  of  object,  possessing 
a  distinctive  character  and  function  of  the  utmost  impor- 
tance. My  use  of  the  word  now  conforms,  as  it  did  not 
before,  to  that  adopted  in  my  Analytic  Psychology. 

>  Feraonally,  I  itill  adhere  to  Parallel iam. 
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readily  and  tliorougUly  intelligible  to  students. 

I  owe  grateful  acknowledgment  to  Professor  Mackenzie 
for  useful  Bujgestiona,  and  also  to  my  brotiier,  Mr.  J.  F. 
Stout,  for  his  careful  and  va'uable  work  in  correcting 
proofs  and  in  making  an  Index. 

G.  P,  STUUT. 

CuAiGARn.  St.  Asdgews, 
Juhj  1913. 


EXTRACT  FROM  THE  PREFACE  TO 
THE  FIRST  EDITION. 


The  present  work  contains  an  exposition  of  Psjcbologj 
from  a  genetic  point  of  view.  A  glance  at  the  table  of 
contents  will  show  that  the  order  followed  is  that  of  the 
successive  stages  of  mental  development.  The  earlier 
stages  have  been  copiously  illustrated  bj  reference  to  the 
mental  life  of  animals.  The  phases  through  which  the 
ideal  construction  of  Self  and  the  world  has  passed  are 
illustrated  bj  reference  to  the  mental  condition  of  the  lower 
races  of  mankind. 

The  shortcoming  which  I  have  been  most  anxious  to 
avoid  is  sketchiness.  I  am  convinced  that  the  studj  of 
Psjchologj  is  of  no  use  to  the  student  unless  he  is  able  to 
live  himself  into  psychological  problems,  so  as  to  acquire 
a  real  power  of  thinking  for  himself  on  psychological 
topics.  For  this  purpose  cut  and  dried  statements  skim- 
ming important  questions  are  of  no  avail.  An  effective 
introduction  to  Psychology  must  be  clothed  in  living 
flesh  and  blood.  The  most  essential  gift  to  be  imparted 
to  the  beginner  is  a  real  interest  in  the  subject,  and  a 
real  power  of  dealing  with  it  even  when  familiar  formulas 
fail  him.  He  ought  to  be  able  to  do  riders  in  Psychology 
as  he  does  riders  in  Euclid.  It  is  true  that  there  aro 
students  who  cannot  advance  so  far  from  lack  of  natural 
endowment.     But  even  for  them  a  treatment  full  enough 
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in  a  merely  external  way. 
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INTRODUCTION. 


CHAPTER  I. 


The  Scope  of  Psycholoot, 

§  1.  The  Psychological  Point  of  View. — Suppose  that 
a  man  is  wholly  absorbed  in  watching  the  waves  as  they 
rush  in  upon  the  sea  shore,  and  in  listening  to  the  sound 
they  make.  In  this  total  situation  we  distinguish  three 
constituents:  (1)  the  man  who  is  watching  and  listen- 
ing :  this  factor  of  the  total  situation  is  the  Subject.  (2) 
The  movement  and  sound  of  the  waves  to  which  he  is 
attending :  this  is  the  Object  with  which  the  subject  is 
occupied  at  the  moment.  (3)  The  watching  and  listening, 
which  are  activities  of  the  subject  in  relation  to  its  object. 

Now,  we  have  supposed  that  the  man  is  wholly  absorbed 
in  attending  to  the  movement  and  sound  of  the  waves. 
This  means  that  he  is  not  attending  to  himself  or  to  his 
own  acts  of  watching  and  listening.  He  is  preoccupied  in 
attending  to  his  object,  and  has  therefore  no  attention  to 
spare  for  himself  and  his  own  states  and  activities.  In 
other  words,  his  point  of  view  is  Objective.     We,  on  the 


who  lie  loukuig  ou  at  wlivt  others  are  doing  lu  our 
)l1iL'<tritiou  t1)L  man  liimsdf  nia^  piss  at  an\  injmcat 
fi  )u  till  pureh  objective  to  tlio  psvchological  pjint  of 
\ic\\  If  for  instance  someone  breaXs  in  upon  liis  eon- 
teniplition  with  the  question  'W  lut  are  you  dung^  and 
if  he  turns  round  with  a  start  and  answers  I  am  watch- 
ing the  waves,"  he  is  no  longer  attondmg  only  to  the 
waves,  but  also  to  liimself,  and  his  own  states  and 
aotiona.  When  a  subject  thus  attends  to  himself  aud 
liis  own  states  and  actions,  lie  is  said  to  bo  introspective  ; 
he  does  not  merely  look  outwards,  so  to  speak,  at  thingH, 
but  turns  inward  upon  himself. 

From  this  explanation  of  what  is  meant  by  the  psycho- 
loijical  or  aubjective  point  of  view,  it  should  be  clear  that 
tliis  cannot  involve  an  entire  refusal  to  ta,ke  account  of 
objects.  This  is  impoaaible,  because  subjective  states  aud 
activities  canuot  be  conceived  or  described  without 
reference  to  their  objects.  A  subject  is  a  mind,  aud  a 
mind  onlv  exhibits  its  distinctive  nature  in  minding 
things.  It  is  impossible  to  name  a  thought  without 
iiaiiiiug  it  as  the  thought  of  something.     Thus  psychology 
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must  constantly  refer  to  objects.  What  is  really  distinc- 
tire  of  its  procedure  is  that  it  takes  account  of  objects 
only  in  their  relation  to  a  subject;  it  is  concerned  with 
objects  only  in  so  far  as  they  are  objects  for  some  conscious 
individual — only  in  so  far  as  some  mind  mindi  them, 
or  in  so  far  as  someone  immediaidy  experiences  them. 
In  this  last  phrase  We  have  introduced  a  new  conception 
which  requires  a  special  explanation  in  order  to  bring  out 
fully  the  nature  of  the  psychological  problem — the  con- 
ception of  immediate  experience. 

§  2.  Immediate  Experience. — ^An  indiyidual  mind  not 
only  apprehends  objects.  It  is  also  constantly  living 
through  various  experiences.  What  this  means  will  he- 
coQie  clear  if  we  consider  an  example.  Compare  the  two 
statements :  **  I  am  glad  that  it  is  going  to  rain  " ;  "I  am 
sorry  that  it  is  going  to  rain."  The  first  of  these  state- 
ments expresses  a  certain  relation  of  the  mind  to  an 
object;  the  second  expresses  a  different  relation  of  the 
mind  to  the  same  object.  The  common  object  is  the 
meaning  which  the  speaker  attaches  to  the  words  **  that  it 
is  going  to  rain."  Whether  it  actually  will  rain  or  not, 
what  is  signified  by  the  words  "  that  it  will  rain  "  is  some- 
thing which  the  speaker  thinks  of — something  which  he 
means  or  intends  to  refer  to,  something  which  is  before  his 
mind .  It  is  therefore,  from  the  psychological  point  of  view, 
an  object.  But  this  object  is  not  itself  mental ;  for  what  the 
speaker  means  or  intends  when  he  speaks  of  rain  or  uses 
the  words  "  that  it  is  going  to  rain  "  is  a  kind  of  occur- 
rence which  can  only  take  place  in  the  material  world,  not 
in  his  own  mind  or  the  mind  of  anyone  else.  It  is  some- 
thing of  which  he  thinks :  but  it  is  not  something  which 
he  directly  experiences. 

On  the  other  hand,  if  we  consider  the  diverse  relations 
of  the  mind  to  its  object  we  find  that  tlve^  ciolxoiq^  \^ 


The  i1iKt'L]i('li»ii  between  wliat  we  immediately  experience 
anil  what  we  know  about  our  iuim('cli;i,l(!  cvjiiTJi'iiue  is 
illnstnil-etl  by  cases  of  ib-wptiou  exeniplifviiiL;  thti  scrip- 
liinil  lUiixim  tbit  "  Iho  hp;irt  is  deceitful  ali.ive  :l11  tliiu-js." 
A  man  may  ttsil  an^ry  autl  at  the  hxum  liuir  thiiil:  that 
he  'lopg  not  fwl  aut,'ry  ;  be  may  feel  jcakius  ;iuil  yet  thiiik 
that  be  <bies  uot  feel  jfaloua.  If  having  ;ui  liiiiii.',liate 
t'Xt>erienco  were  simply  identical  ivitli  kui>«iiij;  tbal  we 
have  it,  this  would  be  impossible. 

It  is  charai:  I  eristic  of  immediate  espeiionces  that  they 
arc  not  in  a  literal  BPnse  shared  in  oouiiiinn  by  dilVfrcut 
luiiuls.  Two  men,  A  iiiul  n,may  botli  l>e  iM^rnisant  of  tlie 
s;ime  fact,  e.g.  tlie  dfatli  of  ii  (Heml  .if  IhiI.Ii.O.  But  cucli 
feels  his  own  grief.  If  they  art^said  fosliare  iu  a  conunon 
sorrow  this  dofa  not  mean  tliat  A's  fiH'lin^  of  si)rri)w  ia 
numerically  ideutical  with  B's  feilinir  of  soin>w.  It 
means  rather  that  the  fceliiij,'  immwiiately  experienced  bv 
A  and  the  feelini,'  im mediately  .■xperiencd  by  B  lK.th 
refer  to  the  same  object.,  the  death  of  C.  But  A's 
immediate  experienci'  is  owned  by  A  only  and  not  by  H  or 
any  other  man;  and  B'a  imim'diale  ex])enem'e  is  owned 
>;»■  B  ojiJy  aud  not  by  any  otiier  man. 
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§  3.  Immediate  Experiences  which  are  primarily  Objec 
tive. — So  far  we  have  taken  account  only  of  a  certain  class 
of  immediate  experiences.  We  have  had  in  view  onlj 
those  modes  of  feeling  which  give  specific  character  to  the 
various  ways  in  which  the  mind  as  subject  maj  be  related 
to  its  objects,  according  as  it  is  glad  or  grieved,  angrj  or 
afraid,  likes  or  dislikes,  feels  desire  or  aversion,  believes  or 
disbelieves.  But  it  is  by  no  means  true  that  all  immediate 
experiences  are  of  this  nature.  On  the  contrary  there  is  a 
most  important  class  of  immediate  experiences  which  are 
themselves  primarily  objects  rather  than  ways  of  feeling 
in  reference  to  objects. 

Under  this  head  come  what  are  called  Sensations.  Sen- 
sations consist  in  the  immediate  experiences  which  arise 
in  connection  with  brain  changes  excited  by  processes  in 
the  sense-organs,  primarily  initiated  by  impressions  from 
outside  the  body  and  also  by  processes  within  the  body 
taking  place  independently  of  external  stimulation.  If 
the  eye  is  stimulated,  we  immediately  experience  colour- 
sensation;  and  according  to  the  various  ways  in  which 
the  eye  may  be  affected,  the  colour-sensations  differ  in 
quality  and  brightness.  If  the  ear  is  stimulated,  we 
experience  radically  different  sensations — those  of  sound  ; 
and  according  as  the  ear  is  variously  affected,  the  resulting 
sensations  differ,  e,g.  in  pitch  and  loudness.  If  certain 
nerves  terminating  in  the  cavity  of  the  nose  are  stimulated, 
we  have  the  immediate  experiences  which  we  call  sensa- 
tions of  smell.  As  examples  of  sensations  connected  witli 
processes  taking  place  within  the  body  we  may  refer  to  the 
peculiar  experiences  of  nausea,  cramp,  fatigue,  hunger, 
thirst,  headache,  toothache,  etc. 

Sensations  due  to  the  action  of  external  agents  on  the 
bodily  organs  are  so  bound  up  with  our  apprehension  of 
material  things  and  their  qualities  that  some  dv6iviv]i^ 


( 


referring  to  the  Ba,mo  thing.  But  though  thoy  perceive 
tlie  same  object,  each  of  them  in  perceiving  it  eiperiences 
|[is  own  8epa,rate  sensation  couneuted  with  separate  pro- 
cesses iu  his  oivn  seuse-organs  and  brain.  If  A  sajs 
"  I  feel  warm,"  and  if  B  replies  "  I  do  not,"  they  do  not 
i-eally  contradict  each  other.  For  what  A  affirms  is  that 
he  is  espericuciug  a  certain  sensation  ;  and  what  B  denies 
is  not  that  A  has  this  experience,  but  that  he  hiuiself  hiiu 
iiniUher  experience  similar  to  it.  Similarly  if  A  says  that 
the  lire  looks  red  to  him,  and  B  denies  that  it  looks  rod 
til  him,  they  do  not  contradict  each  other.  For  what  A 
assoils  is  tliat  iu  seeing  the  tiro  he  experieuces  colour- 
sensations  like  those  wliich  are  usually  eipt^rieucud  by 
uuniial  persons  under  normal  conditiuas  wheu  thuy  see 
red  tilings  ;  and  wjiat  B  denies  iij  not  that  A  lias  these 
sensations,  but  only  that  he  himself  has  sensations  of  the 
same  kind. 

Another  clue  to  the  dislinctiou  between  physical  things 
and  their  qualities,  on  the  one  hand,  and  the  sensation 
which  we  have  in  perceiving  them,  on  the  other,  is  sup- 
j)lied  by  the  fuut  that  the  existence  of  the  sensations  is 
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capable  of  being  continued  independently  of  what  may 
happen  to  the  things.  The  sensations  have,  so  to  speak,  a 
separate  history  of  their  own.  After  seeing  a  candle  I  can 
retain  the  sense-experience  in  the  form  of  a  mental  picture, 
though  the  flame  itself  has  been  blown  out.  The  existence 
of  the  sense-experience  is  continued  in  the  mental  picture, 
when  the  flame  itself  has  ceased  to  exist.  Besides  this,  we 
hare  to  take  into  account  dreams  and  hallucinations.  In 
dreams  and  hallucinations,  the  sensations  which  are 
ordinarily  experienced  in  perceiving  certain  bodies  are 
experienced  in  the  absence  of  these  bodies.  When  a 
drunkard  suffering  from  delirium  tremens  is  said  to  "  see 
rats/'  he  does  not  of  course  really  see  rats :  for  there  are  none 
to  see.  But  he  really  experiences  sight-sensations  such  as 
are  experienced  when  rats  are  actually  seen. 

As  being  immediate  experiences,  sensations  are  not 
merely  facts  apprehended  by  individual  minds,  but  are 
facts  forming  part  of  the  life  history  of  individual  minds. 
In  this  respect  they  differ  from  all  objects  which  are  not 
immediately  experienced.  When  I  tliink  of  the  fact  that 
the  battle  of  Waterloo  was  fought  in  1815,  or  that  15  is 
the  half  of  30,  or  that  ice  is  lighter  than  water,  my  cogni- 
sance of  these  facts  is,  in  each  case,  a  mental  occurrence, 
and  as  such  falls  directly  within  the  province  of  Psycho- 
logy. But  the  facts  themselves  of  which  I  am  cognisant 
are  not  mental  occurrences ;  they  are  not  merely  facts  of 
my  mental  history  or  of  the  mental  history  of  any  other 
individual.  On  the  other  hand,  when  I  am  awai*e  of  the 
existence  of  a  sensation  of  nausea  or  of  a  smell- sensation 
or  of  a  colour-sensation,  this  does  not  hold  good.  Tlie 
fact  that  the  sensation  exists  is  itself  mental  as  well  as 
the  fact  that  I  am  cognisant  of  its  existence.  Similarly,  if 
I  suppose,  in  the  play  of  fancy,  that  centaurs  exist,  or 
erroneously  believe  that  water  is  heavier  than  ice,  what  I 


them.  But  tlia  worilrf  "  siil'joctive  "  iiQil  "oSjecfive"  are 
not  requiieil  to  expreaa  this  diatiuction.  It  imiy  Iip  con- 
ve_yeJ.  '^uit^j  iiiiiiiuliij,'Hoiisly  liy  the  terms  "  iii'utal  "  niid 
'■  nou-mentiil,"  or  "mental"  and  "physical,"  or  "psy- 
1,'Iiii.ul  "  and  "  physical." 

On  tliiM)ther  liaiul,  the  words  "aubjectiTe"  and  "  nli- 
jeutive"  are  luucli  needed  iu  Paycholoj^j  to  express  another 
distinction,  the  distiuetion  between  the  titjites,  sets  or 
functions  of  attending,  desiring,  Jikiug,  wining,  believing;, 
iiic.,  and  tliat  whicii  Is  attended  to,  desintd,  liked,  willed, 
lx.'lieved,  et«.  Wliatever  is  meant,  intended,  or  fhoiij;ht 
(if  by  the  mind,  inaaraui^h  as  it  is  meant,  iuteudud,  or 
thought  of,  ifl  the  mind's  ohje«t,  whether  it  be  fa<.-t  or 
fiction,  ii  mount.Eiin  or  a  heada^'he  or  a  geometrical  prob- 
lem. On  the  other  hand,  the  various  relations  which  tho 
mind  bus  to  ils  objects  in  minding  them  and  the  Tarioua 
immediate  experiences  invnlved  in  these  relations  are 
primarily  subjective.  When  I  desire  to  cati-h  a  fi.sJi, 
:inn'>y  an  enemy,  or  feel  warm,  Ihcu  what  is  meant  by 
the  words  "catching  a  fish,"'  "annojini;  an  enemy,"  or 
"  feeling  warm,"  is  lu  each  case  the  object  U.'fure  my  mind ; 
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and  my  subjectiye  relation  to  it  consists  (a)  in  my  appre- 
hending it  or  having  cognisance  of  it  or  thinking  of  it, 
(h)  in  mj  desiring  it. 

Now,  in  this  application  of  the  terms  "  subjective  "  and 
"  objective,"  sensations  are  objective.  They  are  not  im- 
mediate experiences  which  enter  into  the  constitution  of 
such  subjective  states  as  attending,  desiring,  liking  or  dis- 
liking, etc. ;  on  the  contrary,  they  are  immediate  experiences 
which  enter  into  the  constitution  of  objects  apprehended, 
attended  to,  desired,  liked  or  disliked.  That  this  is  so 
becomes  clear  when  we  consider  the  part  played  by  sense- 
experience  in  the  knowledge  of  the  material  world.  It  is 
through  sensation  that  we  become  in  the  first  instance 
conversant  with  external  objects  and  their  qualities ;  and 
this  takes  place  in  such  a  way  that  the  apprehension  of 
resemblances,  differences,  successions  and  coexistences  in 
the  external  world  is  essentially  conditioned  by  the  ap- 
prehension of  resemblances,  differences,  successions  and 
coexistences  of  sensations  as  they  occur  in  immediate 
experience.  We  could  not  in  the  first  instance  distinguish 
a  hot  body  from  a  cold  except  by  distinguishing  the  feeling 
of  heat  which  we  experience  in  touching  the  hot  body  from 
the  feeling  of  cold  which  we  experience  in  touching  the 
cold  body ;  and  to  the  end,  part  of  what  we  mean  by  the 
objective  fact  that  a  thing  is  hot  is  that  under  certiiiu 
conditions  it  will  so  affect  our  senses  as  to  occasion  the 
sensation  of  heat.  Similarly,  the  various  colours  of  tilings, 
the  greenness  of  grass  and  the  yellowness  of  buttercups, 
are  primarily  apprehended  only  in  apprehending  the  various 
qualities  of  our  colour- sensations. 

The  precise  way  in  which  the  apprehension  of  sense- 
experiences  conditions  the  apprehension  of  material  things 
is  a  topic  which  will  be  discussed  at  a  later  stage,  so  far  as 
it  properly  comes  within  the  province  of  pa'jdioVo^^ .    ^V3X» 


Sensations  are  not  the  ouly  immediate  experiences 
whicli  are  psychologically  objective.  We  have  to  bring 
under  the  same  head  those  revivals  or  copies  of  sensuous 
experience  which  are  called  mental  images.  At  thio 
moment  I  can  call  up  the  mental  picture  of  a  horse 
:iRliough  no  horse  is  present  bo  my  senses  so  as  to  be 
iictuiUly  setjn.  In  like  manner  I  can  command  experiences 
resembling  previous  seusattoas  of  sound  or  touch  without 
actually  hearing  or  touching.  Such  revivals  of  sensation 
ure  immediately  experieuced  in  the  same  way  as  the 
urigiual  sensations  themselves,  and  they  have  the  same 
title  to  be  rej^rded  as  objective.  They  are  not  subjective 
states  of  jitteuJmg,  liking  or  disliking,  etc.,  but  objects 
attended  to,  liked  or  disliked  Like  sensations,  tbey  are 
objects  which  ire  immediately  experienced. 

Are  there  other  objects  of  this  kind  besides  sensations 
and  those  which  ai-e  ordin inly  called  images?  We  shall 
see  in  the  sequel  strong  reason  for  affirming  that  there  are. 
It  is  convenient,  therefore,  to  have  a  common  name  to  cover 
all  the  varieties  of  immediate  experience  which  have  an  ob- 
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jectiye  character.  We  may  agree  to  call  all  immediate  ex- 
periences which  are  primarily  objective  "  Presentations.*' 

§  4.  Conseioiiineis  and  Unity  of  ConsciomneM.— All 
apprehension  of  objects,  all  the  yarious  ways  in  which  the 
mind  may  be  related  to  the  objects  which  it  apprehends, 
such  as  desiring  and  believing,  and  all  immediate 
experiences,  including  sensations,  are,  in  accordance  with 
psychological  usage,  spoken  of  as  modes  of  consciousness. 

Wherever  there  is  not  total  unconsciousness  in  the  sense 
in  which  we  attribute  unconsciousness  to  a  table  or  a  log 
of  wood,  consciousness  in  some  mode  or  degree  is  present. 
To  quote  Professor  Ladd :  "  What  we  are  when  we  are 
awake,  as  contrasted  with  what  we  are  when  we  sink  into 
a  profound  and  perfectly  dreamless  sleep,  .  .  .  thai  it  is 
to  be  conscious.  What  we  are  less  and  less,  as  we  sink 
gradually  down  into  dreandess  sleep,  or  as  we  swoon 
slowly  away :  and  what  we  are  more  and  more,  as  the 
noise  of  the  crowd  outside  tardily  arouses  us  from  oiur 
after-dinner  nap,  or  as  we  come  out  of  the  midnight 
darkness  of  the^typhoid-fever  crisis — "  ^  thai  is  conscious- 
ness. The  becdming  conscious  and  the  becoming  un- 
conscious are  in  all  their  phases  and  gradations  states 
of  consciousness.  They  are  not  states  of  unconsciousuess, 
nor  are  they  transition  states  between  consciousness  and 
unconsciousness.  There  are  no  such  transition  states. 
The  very  dimmest  and  vaguest  feeling  accompanying  the 
last  stage  of  sinking  into  dreamless  sleep,  or  the  first 
stage  of  gradual  awakening,  is  already  consciousuess.  It 
may  become  fuller  consciousness,  but  it  cannot  become 
consciousness,  for  it  is  that  to  begin  with.  If,  as  some 
suppose,  the  dreamless  sleep  itself  is  accompanied  by  some 
dim  feeling,  this  dim  feeling  is  dim  consciousness. 

^  Psychology  Descriptive  atid  KxplawJUUnry^  p.  ^. 


the  other  hand,  if  I  belteTe  ouly  that  the  ship  hns  been 
lost,  aud  iC  someone  elae  believes  ouly  tliat  X  was  on 
board,  the  two  beliefs  are  uut  uuuiiocted  as  modes  of  tlie 
aaine  individual  consciousness ;  tbera  is  uo  possibility  of 
either  of  us  making  the  infereucd  that  X  mu^t  have  beeu 
drowued. 

The  unity  of  consciousness  ia  clearly  implied  in  such  ■ 
pairs  of  correlative  terms  as  expectation  and  disappoiut- 
ment,  trial  and  failure,  desire  and  satisfaction,  purpose 
and  fulfilment.  An  expectation  can  be  disappointed  only 
UD  condition  that  both  expectation  and  disappointment 
fall  within  the  unity  of  the  same  consciousness :  the 
disappointment  Kin  be  exjieriouced  ouly  by  the  individual 
who  formed  tiie  expectation.  Similarly  with  the  other 
pairs  of  correlatives. 

All  recognition  ultimately  involves  unitv  of  conscious- 
ness. A  man  is  seen  on  one  day  and  v^tiu  seen  on  the 
next  t\si.y.  If  it  is  one  person  A  wlio  sees  hiin  on  Monday 
and  another  person  B  who  sees  hiTu  on  Tuesday,  this  does 
not  of  itself  yield  the  p)8siLihl\  ot  B  identifying  the  man 
Bueu  on  Monday  with  the  uiau  seen  on  iuesday.     For  this 
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it  is  necessaiy  that  the  same  indiyidual  B  who  saw  him 
on  the  first  day  should  see  him  a^n  on  the  secsond.  The 
two  perceptions  mnst  be  owned  bj  the  same  self ;  thej 
must  fall  within  the  unity  of  the  same  individual  con- 
sciousness, v^ 

The  unity  of  consciousness  is  radically  different  in  its 
nature  from  any  unity  which  can  belong  to  a  material 
thing.  Every  material  thing  is  extended  in  space  and 
therefore  consists  of  parts  spatially  external  to  each  other 
and  spatially  separable  from  each  other.  It  is  divisible 
into  component  portions,  each  of  which  exists  independently 
as  a  material  thing  or  parcel  of  matter  in  the  same  way 
as  the  whole  which  is  constituted  by  their  union.  The 
cup,  for  instance,  which  I  hold  in  my  hand  is  apprehended 
by  me  m  one  thing ;  but  the  separate  subsistence  of  its 
parts  as  distinct  bodies  is  forcibly  brought  home  to  me,  if 
it  falls  on  the  floor  and  is  broken  in  fragments. 

On  the  contrary,  the  unity  and  distinctness  of  ao^ 
indiyidual  oonscioiisness  is  not  thus  composed  of  parts, 
each  possessing  independently  a  separable  unity  and 
distinctness  of  the  same  kind.  It  cannot  be  broken  into 
fragmentary  thoughts,  feelings,  and  volitions,  or  fragments 
of  thought,  feeling,  and  volition,  each  persisting,  like  the 
pieces  of  the  cup,  when  I  have  ceased  to  think,  feel,  and 
will.  A  material  thing  is  composed  of  material  things ; 
but  a  conscious  self  is  not  composed  of  conscious  si^ven. 

§  6.  The  Mind  or  Soul. — Psychology  is  concerned  with 
modes  of  consciousness  as  connected  within  the  unity  of 
consciousness.  But  we  have  been  unable  to  speak  of  modes 
of  consciousness  and  their  unity  without  reference  to  a 
conscious  individual,  a  mind  or  self  which  owns  them, 
and  which  we  name  whenever  we  use  the  personal  pro- 
noun "I."  Here  we  are  confronted  by  tbe  question: — 
What  is  this  mind  which  owns  conBC\ou«\ie!&^  \W  ^\9M\\i^« 


belong  aud  tlie  qualities  which  belong  to  it.  Tlie  difficulty 
liere  is  to  sa.y  what  the  substauce  is  otherwise  than  by 
assignin<^  its  qualities,  whereas  tlie  question  is  : — "  Wliiit 
in  the  suhstjtnce  as  distinguished  from  its  qualities  ?  "  "  If 
anyone,"  saysLoeke,  "  should  be  asked,  what  is  the  subject 
wherein  colour  or  weight  inheres,  he  would  have  nothing 
to  say,  but  the  solid  extended  parts :  aud  if  he  were 
demanded,  what  is  it  that  solidity  and  extension  inhere  in, 
he  would  uot  Iw  in  a  much  better  case  than  the  Indian  .  .  , 
who,  saying  that  the  world  was  supported  by  a  great 
elephant,  was  asked  what  the  elephant  rested  on  ;  to 
which  his  answer  was,  a  great  tortoise.  But  being  a^in 
pressed  to  know  what  gave  support  to  the  broad-backed 
tortoise,  he  replied,  something,  he  knew  not  what." 
Similarly,  whenever  we  are  called  on  to  say  what  a  thing 
is  apart  from  its  stiites,  activities,  relations,  capacities,  and 
other  attributes,  we  are  reduced  to  the  position  of  Locke's 
Indian.  This  must  be  so,  because  we  are  required  to 
describe  the  nature  of  a  thing,  and  are  at  the  same  time 
forbidden  to  refer  to  what  alone  constitutes  its  nature. 

Are  we  then  to  give  up  using  the  distinction  between 
attributes  and  that  which  possesses  them  ?     This  is  plainly 
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different  from  t.houghta  ami  feelings.  Tlie  difEereoce  is  so 
niilical  tLut  no  knowledge  of  tlie  constitution  ofthcliumnn 
ImmIv,  however  precise  and  exliauBtive,  could,  of  itself, 
yield  any  clue  wliat«yer  to  tbe  eiistauce  of  inodea  of  con- 
sciousness connected  with  it.  Even  if  the  lirain  of  a  man 
"  could  be  so  enlarged  that  all  the  members  of  an  Inlj^r- 
national  Congress  of  Physiologists  could  walk  about 
inside  his  nerve  fibres  and  hold  a  conference  in  one  of  his 
'  ganglion  cells,'  their  united  knowledge  and  the  resources 
of  all  their  laboratories  would  not  suflico  "  '  to  enable  tliem 
to  discover  a  feeling  or  sensation  or  perception  or  idea  or 
lielief  or  anything  which  can  properly  bi;  called  a  mode  of 
ccinsciousuess  or  a  mental  fact.  In  particular,  they  would 
utterly  fail  to  discover  any  connection  of  brain-states 
or  processes  with  each  other  bearing  the  most  distant 
resemblance  to  that  unity  of  individual  consciousness 
wliieh  can  lie  expressed  only  by  saying  that  different  modes 
of  eonsciousnesa  are  owned  by  the  same  self  or  '■  I." 


'  Thin  iUiiatrative  hypothesis  is  borrowed  from  Mr.  McTViugnil, 
Ptxty  and  Miad,  j).  liiri. 
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On  the  other  hand,  it  is  equally  clear  that  no  examiniition 
of  mental  facts  could  ever  suggest  that  a  conscious  indi- 
yidual  is  a  material  thing,  or  jield  any  knowledge  concern- 
ing material  occiurrences.  No  scrutiny  of  modes  of  conscious- 
ness can  rereal  the  existence  of  a  brain  or  its  anatomical 
constitution  or  the  processes  which  take  place  in  it. 
Information  on  this  point  is  first  acquired  when  the  skull 
is  opened  so  that  the  pulpy  mass  within  it  can  be  seen 
and  felt.  Apart  from  this,  conscious  indiriduals  might 
have  thought,  felt,  and  willed  and  known  about  themselves 
and  each  other  without  ever  suspecting  that  they  had 
brains  at  all. 

It  thus  appears  that  even  if  the  being  which  is  a  mind 
is  also  supposed  to  be  a  body,  yet  the  mental  aspect  of  its 
nature  is  so  distinct  from  its  bodily  aspect  that  each 
requires  separate  and  independent  investigation.  Know- 
ledge concerning  the  mind  does  not  of  itself  include  or 
conduct  to  knowledge  concerning  the  body  as  such. 
Knowledge  concerning  the  body  does  not  of  itself  involve 
or  conduct  to  knowledge  concerning  the  mind  as  such. 
Hence  Physiology  and  Psychology  are  radically  distinct 
sciences,  each  dealing  with  its  own  proper  subject-matter. 
As  each  adyanoes  independently,  it  becomes  increasiugly 
possible  to  compare  their  results,  so  as  to  determine  how 
purely  physiological  facts  and  purely  psychological  facts 
are  related  to  each  other.  There  thus  arises  a  borderland 
science,  which  is  called  Physiological  Psychology.  In  this 
science  Physiology  and  Psychology  co-operatd,  and  both 
receive  from  it  light  and  guidance  in  their  own  special 
domains. 

It  must  not  be  supposed  that  because  I  liave  discussed 
the  implications  of  the  view  that  the  Imng  which  is  a 
mind  is  also  a  brain,  I  therefore  mean  to  endorse  it.  There 
is  a  iftrong  case,  based  on  the  results  of  Physiological 
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tlie  couBtitution  of  a.u  iudiviJuaJ  mind  iaclude  iilsu  un- 
cuuticious  states  ;Liid  processes  F  lu  order  U>  make  this 
question  intelligible  we  must  at  the  outset  lix  on  some 
crilerioQ  whicli  shall  auiible  ua  to  distiu^uish  between  what 
is  mental  and  what  is  not.  The  only  possible  pi>iiit  of 
depurture  lies  in  the  defiuitioa  of  a  mind  ae  a,  coiiMi-ious 
individual ;  whH,tviver  else  we  may  re^a,rd  as  menbU  chu 
only  justify  its  cl:i.ira  to  Ire  so  rc^ai'ded  thiiiuijli  its  con- 
nexion with  cousirious  states  and  processes.  It  must  be 
Buijh  that  it-s  nature  cannot  be  conceived  except  as  ciiu- 
Btituled  by  its  relation  to  the  life  history  of  an  individual 


It  may  help  us  to  understjind  tliis  better  if  we  begiu  by 
cousideriuj;  lui  analogous  case  drawn  from  the  scieiititic 
view  of  the  material  world.  For  the  student  of  pliysical 
science  matter  is  primarily  what  has  extension,  position, 
and    motion    in   spuco.     In   particular    material    process 

>  ThU  view  has  bctu  biillianay  expuunde^l  and  defeuded  ia  ,Mr. 
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primarilj  consists  in  motion.     But  the  student  of  phjsieal 
science  is  constantly  compelled  to  recognise  other  attrihuttfs, 
besides  these,  as  belonging  to  the  nature  of  matter,     lie 
has,  for  instance,  constantly  to  recognise  the  existence  of 
mass  and  energy.     Under  certain  conditions  a  ball  of  gt)ld 
is  set  in  motion,  and  its  motion  has  a  certain  velocitv : 
under  otherwise  precisely  similar  conditions  a  ball  of  iron 
of  the  same  size  is  set  in  motion;  the  ball  of  iron  tiien 
moves  more  quickly  tlian  the  ball  of  gold  of  exaiMly  s^\\\\\\ 
bulk.    Its  velocity  is  two  and  a  half  times  as  great.     What 
makes  the  difference  ?    The  student  of   physical  science 
can  only  say  that  it  is  somehow  due  to  a  diffenMice  in  the 
nature  of  the  two  bodies,  the  ball  of  gold  and  the  ixiil  of 
iron.     This  difference  he  names  a  difference  in  their  m/r>v, 
aod  he  says  that  the  mass  of  the  l)all  of  t^old  is  two  and  a 
half  times  as  great  as  the  mass  of  the  ball  of  iron.     Now") 
the  point  to  be  noticed  is  that  iq^s  for  the  physicist 
is  not  anything  positively  and   directly  observable   and 
describable  like  the  actual  motion  of  a  b<>dv.     It  is  onlv 
inferred  from  its  effects,  and  it  is  conceivable  onlv  in 
relation  to  its  effects.     It  is  conceivable  only  as  lx.Mug  tiiat 
which  makes  a  certain  traceable  and  definable  difference  in 
the  behaviour  of  bodies  under  otherwise  similar  conditions. 
What  the  physicist  calls  eaenjy  is  an  entity  of  a  .similar 
type.    A  man  carries  a  stone  to  the  top  of  a  hill.     Inas- 
much as  he  overcomes  the  resistance  due  to  the  woii^hi  of 
the  stone,  he  is  said  to  do  work  upon  it ;  to  do  work  is  to 
overcome  resistance.     Now  when  the  stoue  has  l)een  carru'-l 
to  the  top  of  the  hill  it  has   thereby  it.s»*lf   ;uJ4iuro<l    a 
capacitj  of  doing  work  equivalent  to  that  which  was  <lont; 
on  it  in  carrying  it  there.     If  it  is  allow«*d  to  drop  down 
the  hill  again  it  may  break  a  man's  head  on  the  way  and 
Diake  a  dint  in  the  earth   when  it  readies  the  bottom; 
besides  this,  it  also  generates  heat  in  colliding  with  or 
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rubbing  against  the  objects  which  it  encounters  on  its  way. 
This  capacity  for  doing  work  is  attributed  to  the  stone 
even  while  it  is  lying  idly  at  the  top  of  the  hill.  It  is  then 
called  potential  energy,  or  energy  of  position.  What  then 
is  this  potential  energy  ? 

It  is  not  anything  positively  observable  or  imaginable 
like  shape,  position  and  motion.  It  is  conceived  only 
either  as  the  mere  possibility  of  a  body  or  system  of  bodies 
doing  work,  or  as  being  something,  otherwise  indefinable, 
on  which  this  possibility  depends.  We  need  not  here  stay 
to  discuss  which  of  these  alternatives  is  the  right  one. 
But  it  is  important  for  our  purpose  to  note  that  whether 
or  no  energy  is  a  mere  possibility,  the  student  of  physical 
science  is  continually  compelled  to  speak  of  it  and  think  of 
it  as  if  it  were  something  actual.  It  is  for  him  something 
which  is  continually  being  communicated  from  one  body 
or  system  of  bodies  to  others  almost  as  if  it  were  a  fluid 
poured  from  one  vessel  into  another.  Further,  on  being 
thus  transferred  it  is  also  transformed  in  its  nature.  It 
may  assume  the  form  of  mechanical  energy,  electrical 
energy,  radiant  energy,  magnetic  energy,  energy  of  mole- 
cular condition,  or  energy  of  heat.  Further,  in  all  its 
redistributions  and  transformations,  it  is  regarded  as  con- 
stant in  quantity.  In  all  its  redistributions  and  trans- 
formations it  undergoes  neither  increase  nor  diminution. 

Now  in  Psychology  we  cannot  proceed  without  con- 
stantly recognising  the  existence  of  unconscious  factors 
connected  with  consciousness  in  a  way  comparable  to  the 
way  in  which  mass  and  energy  are  connected  with  motion. 
The  general  name  for  such  unconscious  factors  is  "  mental 
dispositions."  What  is  meant  by  a  mental  disposition 
may  be  illustrated  by  taking  any  case  in  which  a  previous 
experience  contributes  to  determine  the  nature  of  a  present 
experience.    I  meet  a  man  to-day ;  I  do  not  think  of  him 
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until  I  meet  him  again  after  the  hbpse  of  a  week  or  a 
month.  But  when  I  meet  him  again  my  oonsciousness  iu 
rektion  to  him  is  different  from  what  it  would  be  if  I  weru 
then  seeing  him  for  the  first  time.  In  particular,  it  differs 
inasmuch  as  I  recognise  the  man  as  being  someone  whom 
I  have  seen  before.  This  is  due  to  mj  having  in  fact  seen 
him  before.  But  my  seeing  him  before  is  a  transient  mode 
of  consciousness  which  ceased  to  exist,  as  such,  a  week  or  a 
month  ago.  How  then  can  it  exert  inj  modifying  influ- 
ence on  my  present  consciousness  when  I  see  him  again  ? 

Plainly,  if  my  previous  perception  of  the  man,  when  it 
had  ceased  to  exist  as  an  event  in  my  conscious  history, 
had  also  ceased  to  exist  altogether  so  as  to  leave  no  trace  or 
vestige  of  itself  behind,  my  present  consciousness,  when  I 
see  the  man,  would  be  just  the  same  as  if  I  were  seeing 
him  for  the  firs^.time^  We  must,  therefore,  assume  that 
in  ceasio^  .6fi//exi8X  fbi  an  actual  mode  of  consciousness  it 
oied  existence  as  a  persistent  condition  of  possi- 
ble'/fonsciousness,  or  as  a  persistent  possibility  of  con- 
sciousness which  may  come  into  operation  to  determine  the 
actual  course  of  my  experience  whenever  a  suitable  occa- 
sion arises.  The  occasion  need  not,  of  course,  be  a  fresh 
perception  of  the  man.  If  he  has  been  introduced  to  me 
by  name,  then  when  I  hear  the  name  a  week  after,  iu  the 
absence  of  the  man,  the  idea  of  him  may  thereby  Ite 
recalled,  including,  perliaps,  a  mental  picture  of  hiiu.  The 
mere  sound  of  the  name  will  not  of  itself  account  for  this. 
It  is  necessary  also  to  take  into  account  the  abiding  after- 
effect of  the  previous  experience  in  which  I  was  introduced 
to  the  man. 

By  far  the  greater  part  of  our  mental  acquisitions  are 
owned  by  us  as  mental  traces  or  dispositions  and  are  not 
present  in  the  form  of  actual  consciousness.  When  a  person 
is  aaid  to  know  mathematics  or  to  retain  in  h\^  m^moit^ 


and  modified  by  conscious  process  and  is  in  its  turn  ooii- 
stanlly  contributiag  to  determine  and  modify  subsequent 
conscious  process.  "  We  are  able  to  discover  a,  number  o£ 
general  liiwa  of  tliia  structure  and  (its)  operation,  and  to 
describe  how  it  gradually  grows,  everv  niouieut  of  conscious 
lite  leaving  it  altered  in  such  a,  way  that  its  iuflueuce  upon 
laf«r  coming  parts  of  the  stream  of  consciousuess  is 
modified  until  its  structure  and  its  influence  upon  con- 
acious  life  Itecomes  exceedingly  complex.  But  as  com- 
pai'ed  with  consciousness  itself  this  couditioiiiug  factor  .  ,  . 
is  relatively  stable  and  unchanging."  '  - 

Th«  onward  flow  of  thouglit  and  experience  depends  in 
evt*ry  moment  of  its  course  on  the  co-operalion  of  an 
organised  aysfem  of  conditions  wliit-h  have  indeed  been 
formed  in  and  througli  bygone  conscious  esperiimce,  but 
which  are  not  themselves  present  in  or  for  couseiousness. 
C'Uisiiler,  for  iuslauce,  the  process  of  nvollectiug  a  iLame. 
The  endeavour  to  recollect  ijSiWBH^^j^rocess,  but  ifa 
success  or  faiiuiv  dcpi'iids  on  other  factors.     It  depends, 

'  JHelioiignU.  Ilodi/aad  -Mind.  p.  165. 
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for  instance,  on  tlie  trace  or  disposition  forme<l  in  the 
course  of  preyious  conscious  experiences  in  which  the 
name  has  occurred.  Conditions  connected  with  this  trace 
or  disposition  determine  whether  the  name  will  be  recalled 
at  once,  or  after  prolonged  effort,  or  not  at  all.  It  may 
happen  that  we  fail  to  remember  the  name  while  we  are 
trying  to  do  so,  and  that  it  suddenly  emerges  into  con- 
sciousness after  an  interral  during  which  we  have  been 
occupied  with  other  matters  or  have  been  asleep.  This 
implies  that  our  conscious  effort  to  remember  has  set  going} 
an  unconscious  process  which  continues  after  the  conscious! 
effort  has  ceased  and  terminates  in  the  actual  emergence  of 
the  name  into  consciousness. 

Now,  what  holds  good  in  this  instance  of  recollecting  a 
name  holds  good  generally  throughout  our  mental  life. 
Whether  my  thoughts  come  to  me  quickly  or  slowly,  easily 
or  with  difficulty,  they  come  to  me  only  through  the  co- 
operation of  conditions  which  are  not  discoverable  by  any 
analysis  of  my  consciousness.  My  conscious  activity  is 
never  the  sole  factor  involved.  It  always  appeals,  so  to 
speak,  to  something  else  and  awaits  the  result,  wliich  may 
or  may  not  be  such  as  it  requires. 

Let  us  take  two  more  illustrations.  I  happened  recently 
to  be  talking  to  a  friend  about  the  Covenanters.  He 
stated  that  in  the  novel  Old  Mortality  Scott  had  said  that 
the  Covenanters  ''  had  nothing  human  about  them  except 
their  walking  on  their  hind  legs."  I  expressed  doubt  as 
to  the  passage  occurring  in  Old  Mortality.  My  friend  con- 
sulted the  book  but  could  not  find  the  words  in  it.  Tlio 
next  morning  he  came  to  me  with  the  passage  copied  out. 
Some  time  after  I  had  left  him  and  after  he  had  ceased  to 
think  of  the  topic  we  were  discussing,  he  found  himself 
turning  to  his  shelves  and  examining  not  Old  Mortality 
but  Jiockhart's  Life  of  Scott.    He  then  turned  \Ai  Wv^  tv'^VX. 


mouutjvius  to  bear;  at  times  1  couia  weep.  ...  1  hcive 
sj>ent  four  hours  without  being  able  to  write  a  phrase."  ' 
The  vague  moutal  excitement  ia  such  cases  involvea  com- 
plex processes  taking  place  among  psvchicAl  disprisitions, 
and  it  is  through  these  complex  processes  the  final  result 
is  determined — the  pages  of  lucid,  definite  auJ  orderly 
words,  aeutences  and  paragraphs  to  be  found  in  the 
books  of  these  aiithors. 

We  may  now  briefly  reply  to  three  questions  : — How  do 
we  know  that  meiital  dispositions  exist  ?     What  aretliey  't 
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of  our  conscioiui  life,  and  by  the  waj  in  which  thej  are 
themselyes  produced  and  modified  bj  conscious  processes. 
The  physicist  can  give  only  the  same  type  of  answer  to  the 
question.  What  are  mass  and  energy?  These  are  for 
him  only  entities  which  condition  in  certain  definite  ways 
the  course  of  material  process  consisting  in  the  motion  of 
bodies  in  space.  In  metaphysics  such  answers  might  be 
regarded  as  unsatis^tory,  for  metaphysics  aims  at  ulti- 
mate and  complete  truth.  But  psychology  does  not 
attempt  to  solye  metaphysical  problems.  Its  special  pro-  y 
yince  is  merely  to  give  a  systematic  account  of  the  laws 
and  conditions  of  the  life  history  of  indiyidual  minds. 

As  for  our  reason  for  classing  dispositions  as  mental 
facts  we  may  again  refer  to  the  analogous  case  of  mass 
and  energy.  For  the  student  of  physics  mass  and  energy 
are  physical  facts  because  for  him  their  whole  meaning  and 
significance  lies  in  their  relation  to  material  occurrences, 
the  motion  of  bodies  in  space.  Similarly,  for  the  student  -^ 
of  psychology  dispositions  are  mental  facts  because  for 
him  their  whole  meaning  anS^  significance  lies  in  their 
relation  to  consciousness  and  its  yarious  modifications.  If 
the  physicist  were  assured  that  energy  is  really  Home- 
thing  psychical,  as  it  possibly  may  be,  this  pieceiof  infonua- 
tion  would  be  irreleyant  for  him  as  a  physicist.  He  would 
still  for  the  purposes  of  physical  science  be  bound 
primarily  to  regard  it  in  its  relation  to  material  process, 
and  therefore  as  itself  material.  It  would  not  cease  to  be 
a  material  fact  for  him  merely  because  he  had  reason  to 
regard  it  as  also  a  psychical  fact.  In  like  manner  even 
though  it  were  admitted  that  mental  dispositions  are  also 
physical  facts,  they  do  not  cease  for  the  psychologist  to 
be  mental  facts. 

It  is  from  this  point  of  yiew  that  we  must  approach  the 
4octrine  tb^t  n^ental  dispositions  are  \u  T^\\^^  ^^^\c^- 


tbebody.  Evensuppasiag  tha-ttliat  whicli  is  a  physiological 
disposition  is  also  a  mental  disposition,  yet  these  two 
aspects  of  its  nature  are  so  distinct  that  they  can  be 
esamiued  separately  and  must  be  eiaiuined  separately 
before  we  can  proceed  to  invtistigate  the  I'elation  between 
them. 

Besides  dispositions  which  arise  as  tnices  left  behind  by 
previous  experience,  there  are  also  congenital  predisposi- 
tions, innat«  aptitudes  and  propeasities.  Some  men,  for 
instance,  are  bora  with  a  native  bent  for  uiusic,  others 
for  mathematics.  Such  innate  endowments  consist  partly 
in  an  original  cap»;ity  for  feeling  interested  in  certain 
directions,  partly  in  original  power  of  rapidly  learning  and 
fn'nilv  retaining  what  has  been  learned. 

DiCfei-ences  of  cougeuital  equipment  are  very  eviilont 
when  we  compare  with  each  other  animals  belonging  to 
different  species.  The  special  interest  which  a  kitten, 
without  previous  rt-levant  eiperience,  shows  in  a  dangling 
ball  of  worsted  is  tot-ally  absent  in  the  case  of  a  r.ibbit. 
The  propensity  and  ability  of  a  starling  to  imitate  sounds 
is aot  touaH  in  the  canary.    "The  twilight  which  sends  the 
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lieuB  to  roost  sets  tlie  fox  to  prowl,  and  the  lion's  roar 
whicli  gathers  the  jackals  scatters  the  sheep  . .  .  Out  of  all 
the  manifold  changes  which  a  given  individual  eiperiences 
onlj  a  few  are  the  occasions  of  such  decided  feeling  as  to 
become  possible  objects  of  appetite  and  aversion."  ^ 

What    special    experiences    have   this   exciting   effect 
depends  primarily  on  congenital  predispositions. 

'  J.  Wurd,  artiole  on  **  PByohology,"  Encydopaidia  BrUanmeOt 
llthed.,  Vol.  22,  p.  552. 


knowleiV^  of  the  worlJ  which  we  call  common  seiiBe — the 
liiHuvltilgi'  possesswl  by  tlip  "  pkiii  man"  or  "the  mau  in 
the  street,"  They  .ive  special  (level opnieiits  of  thiit  pra<'tica,l 
ocqiiaiutauce  with  thiugs  aiid  tlaeir  boliaviour  whicli  is 
acquired  by  all  of  us  m  the  course  of  daily  life.  Psyi'liolog-y 
is  uo  exception.  It  haa  for  its  primary  basis  the  pre- 
Bcientific  knowledge  which  we  all  of  us  posaeaa  of  what 
passes  in  our  own  minds,  together  with  that  knowledge  of 
wlijit  passes  in  the  minds  of  our  fellow-men  on  which  the 
possibility  of  social  intercourse  and  social  co-operation 
dei>ends. 

As  members  of  society,  we  are  constantly  gathering  and 
seekiti},'  to  gather  from  the  outward  behaviour  of  other 
memlwrs  of  society,  from  their  gestures,  attitudes,  words, 
and  actions,  a  knonlodge  lioth  of  their  transient  mental 
sf;ili's  and  processes  and  of  their  more  perjuanent  mental 
disjHisitiotis — of  their  passing  emotions,  desires,  tlioughls, 
and  volitions,  and  of  their  abiding  and  habitual  ways  of 
thiuking,  freling,  and  willing.  In  this  manner  each  of  us 
ftcquii'eR  in  ordinary  social  intercourseaknowSed^'eof  mental 
fLula  anil  laws  suSieieut  for  tlie  practical  puiposes  of  our 
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Such  practical  knowledge  of  mankind  is  not  a  knowled^ 
of  matter  and  material  occurrence.  It  is  pre-scientific 
Psychology,  not  pre-scientific  Physiology.  It  is  not  a 
knowledge  of  what  passes  in  human  brains,  but  of  what 
passes  in  human  minds.  It  does  not  even  pre-suppotse  that 
there  are  such  things  as  brains.  It  is,  essentially,  a  know- 
ledge of  mental  facts  which  are  not  and  cannot  l)e  seen, 
felt,  or  handled.  What  interests  us  in  our  fellow-men  is 
not  so  much  their  bodily  existence  as  the  conscious  life  which 
is  connected  with  their  bodily  life. 

This  pre-scientific  psychology  is  not  primarily  intro- 
spective in  its  general  tendency.  The  conscious  individual 
does  indeed  to  some  extent  take  note  of  what  passes  in  his 
own  mind.  But  as  his  controlling  interest  is  social,  he  is 
primarily  concerned  with  the  minds  of  others,  and  with 
himself  only  in  relation  to  others.  For  all  of  us,  the 
awareness  which  we  ordinarily  have  of  ourselves  is  in- 
separably connected  with  the  thought  of  other  selves  as 
yarioufllj  related  to  us  in  the  way  of  social  intercourse. 
As  the  social  situation  varies,  there  is  corresponding  vari- 
ation in  the  self-consciousness  of  the  individual.  The 
schoolboy's  view  of  himself  differs  according  as  he  is  in 
the  company  of  his  school-master,  or  his  play- fellows,  or 
his  mother,  or  his  little  sister.  Consider  the  change  which 
passes  over  a  man^s  self-consciousness  when  he  iinds  his 
joke  met  by  chilling  silence  instead  of  the  anticipated  peals 
of  laughter.  In  general,  as  we  see  our  own  faces  only  as 
revealed  in  reflecting  surfaces,  so  we  think  of  ourselves,  for 
the  most  part,  as  mirrored  in  other  minds,  and  it  is, 
primarily,  the  mental  life  of  others  rather  than  our  own 
which  engages  our  interest  and  attention.  Deliberate 
introspection  undertaken  for  its  own  sake  is  in  general  a 
comparatively  late  development. 

There  is,  however,  a  difficulty  which  requires  to  b^  iio\>\ki^ 


the  oulwiird  behitviour  of  otliera  as  expressing  tlieir  coa- 
scioiiM  life  uuly  ou  condition  tliat  we  liave  ouraelvea  lived 
tlirougli  or  are  living  through  similar  or  related  experieucea. 

Tlie  Bi)Iution  of  tliia  problem  depends  on  a,  distinction 
which  I  have  already  referred  to,  the  distinction  botivt'ou 
having  an  immediate  experience  and  knowing  or  thinking 
about  it.  It  is  one  thing  to  live  our  consciouB  life,  it  is 
anotlier  to  take  express  notice  of  our  modes  of  coiisuious- 
ness  HO  as  to  recognise  their  nature,  classify  tiieiii,  describe 
tlieni,  raise  (luestions  about  them,  or  make  judgments  about^ 
(licm — even  the  judgment  that  tlioy  exist  or  occur.  Aa  t 
have  alreiidy  pointed  out,  when  a  man's  attention  is  com- 
pletely engrossed  by  its  object,  he  does  not  attend  to  hia 
own  attention  as  he  attends  to  the  object.  Similarly,  t% 
desire  something  is  distinct  aud  separable  frmn  n'Heclion 
on  the  state  of  desiring.  Tlie  same  holds  for  all  properly 
subjective  modes  of  consciousuess. 

It  might  be  supposed  tliat  this  is  otherwise  with 
sensations,  inasmuch  as  these  are  primarily  objective.  But 
it  must  be  remembered  that  there  are  two  ways  of  attending 
to  sensations.    We  may  attend  to  them  aa  a  necessary  part 
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of  the  process  of  attending  to  external  objects  and  their 
qualities  and  relations,  or  we  maj  attend  to  them  as  being 
immediate  experiences  of  the  individual  in  contrast  to 
what  exists  or  occurs  in  the  material  world.  Now  initially 
our  attention  is  given  to  sensations  in  the  first  way  rather 
than  the  second.  We  are  mainlj  interested  in  them,  not 
as  being  modes  of  our  own  private  experience,  but  as  con- 
yejing  information  concerning  the  existence  and  nature  of 
material  things.  And  this  remains  our  prevailing  attitude 
to  the  end.  When  I  see  a  horse  or  a  tree  I  experience 
visual  sensations,  but  I  take  note  of  them  only  in  the  act 
of  attending  to  the  horse  or  the  tree.  I  do  not  usually 
reflect  on  my  own  sensations  as  immediate  experiences. 
This  is  more  likely  to  occur  when  I  am  observing  the 
behaviour  of  another  person.  When,  for  instance,  I  see 
another  man  shivering  while  I  am  warm  and  comfort- 
able, I  contrast  his  feeling  of  cold  and  discomfort  with 
my  feeling  of  warmth  and  comfort  under  similar  external 
conditions. 

It  is  on  this  distinction  between  living  our  conscious  life 
and  reflection  concerning  it  that  the  solution  of  our  problem 
depends.  In  order  that  we  may  be  able  to  enter  into  the 
experience  of  others,  it  is  indeed  necessary  that  we  have 
similar  or  related  experiences  of  our  own.  But  it  is  not 
necessary  that  there  should  be  a  prior  stage  iu  which  we 
reflect  on  these  experiences,  take  note  of  them,  name, 
describe,  or  analyse  them. 

Take,  for  example,  an  excited  spectator  of  a  game  at 
football.  His  sympathetic  excitement  finds  vent  in  move- 
ments of  his  own,  imitative  of  those  of  the  players.  There 
exists  in  his  mind  an  experience  of  activity  corresponding  to 
theirs  and  more  or  less  like  theirs.  Through  this  experience 
be  enters  into  theirs ;  he  brings  home  to  himself  how  they 
are  feeling.     But  he  is  not  at  all  attending  to  his  own 


fore  tlieso  arc  more  intense  and  in  some  respects  different." 
Similiiily,  ill  reitdiug  a  pla-y  or  a.  novel  you  aympitthetically 
follow  tlie  thoiighta  aud  feelings  of  imaipuary  pcraou- 
agea ;  tliia  you  iire  able  to  do  ultimately  because  you  have 
liiwl  kindred  experiences  of  your  own  ;  but  it  is  not  esseii- 
tiiil  that  you  siiould  previously  have  rcllected  on  these 
experiences  of  your  own,  atili  less  that  you  should  expressly 
recall  ttieiu  and  think  about  them  at  tlio  tiiiio  when  you 
read  the  novel  or  seo  the  play. 

§  2.  PresuppositionB  of  Fre-scientiflc  Psychology.— The 
presuppositions  on  which  the  possibility  of  prc-scicntific  ' 
psychology  depends  are  fundamentally  the  same  as  those 
on  which  scieiilific  psychology  depends.  The  data  are 
ultimately  of  the  same  kind  and  they  are  used  in  funda- 
ineutally  the  suuie  way.  The  difference  ia  only  the 
difference  between  coiiimon-seuse  kuowledgo  and  scientific 
knowledge.  Scientific  knowledge  is  a  development  of 
common-sense  knowledge,  distinguished  by  a  more  purely 
theoretica.1  iut<'rest  and  by  ita  isj.stcuiatic  thoroughness 
and  precision. 

What  then  are  the   esKoiitial    presuppositions   of   that 
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knowledge  of  our  own  minds  and  of  the  minds  of  others 
which  each  of  us  acquires  in  the  course  of  ordinary  life  ? 

One  necessary  postulate  plainly  is  that  mental  states  and 
processes  as  they  occur  in  indiyidual  minds  exhibit  a 
systematic  order  in  conformity  with  rules  of  more  or  less 
generality,  and  that  this  order  is  uniform  in  different 
minds,  varying  only  in  its  expression  according  to  the 
varying  conditions  of  special  cases.  We  all  in  daily  life 
expect  that  a  person  whom  we  have  frequently  and  recently 
met  will  be  able  to  recognise  us  when  he  sees  us  again. 
We  anticipate  that,  in  general,  a  man  will  be  disagreeably 
affected  if  someone  treads  heavily  on  his  toe  or  if  he 
suddenly  loses  all  his  money.  We  assume  that  the  persons 
around  us  are  pursuing  definite  ends  and  in  consequence  are 
endeavouring  to  possess  themselves  of  the  means  to  those 
ends  and  to  utilise  such  means.  On  every  hand  we  find 
more  or  less  permanent  institutions  which  presuppose 
uniform  and  predictable  behaviour  on  the  part  of  large 
groups  of  human  beings,  e.g.  the  railway  system,  ships, 
post  offices,  colleges,  churches,  and  business  establishments 
of  all  kinds.  Our  whole  social  system  presupposes  that 
there  is  a  systematic  order  more  or  less  uniform  in  different 
individual  minds,  though  variously  manifested  under  vary- 
ing conditions. 

In  the  second  place,  it  is  an  essential  postulate  of  pre- 
scientific  psychology  that  the  mental  states  and  processes 
of  human  beings  are  connected  in  a  more  or  less  regular 
way  with  their  bodily  behaviour.  Thus,  if  we  see  a  man 
going  through  the  act  of  throwing  a  stone  in  a  certain  way 
into  the  water,  we  assume  that  he  wants  to  make  '*  ducks 
and  drakes.*'  If  a  person  without  any  kind  of  compulsion, 
regularly  attends  a  course  of  lectures  we  assume  that  he 
is  interested.  Our  only  means  of  gaining  insight  into  the 
mental  life  of  others  is  through  interpretation  of  their 

PSTCH.  '^ 
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bodily  actions,  attitudes,  and  words.  The  logical  pre- 
suppositions on  which  this  procedure  is  based  is  that 
bodilj  behaviour  is  connected  in  a  more  or  less  uniform 
way  with  mental  facts. 

The  two  postulates  which  I  have  so  far  considered  are 
similar  in  nature  to  those  which  imderlie  our  knowledge  of 
the  material  world.  They  merely  require  that  the  general 
principle  of  the  uniformity  of  nature  shall  be  applicable 
within  the  domain  of  psychical  existence.  But  when  we 
consider  the  special  nature  of  the  order  which  we  seek  to 
discover  in  the  domain  of  mind,  it  becomes  evident  that 
this  differs  essentially  from  the  order  of  the  material  world 
as  such.  The  order  of  the  material  world  is  fundamentally 
mechanical ;  the  order  which  pervades  and  unifies  the  life 
history  of  individual  minds  is  fundamentally  teleological. 
The  material  world  is  a  world  in  space,  and  physical 
occurrences  are  through  and  through  determined  by  spatial 
relations,  and  themselves  consist  in  changes  of  relative 
position  in  space.  But  conscious  individuals,  as  such, 
and  the  varying  modes  of  their  consciousness  are  not 
in  space.  The  controlling  concept  by  which  we  appi'e- 
hend  the  unity  of  their  life  history  cannot  be  that  of 
space  and  spatial  relations.  It  is  rather  that  of  the  direc- 
tion of  mental  processes  towards  ends.  When  we  inquire 
why  a  person  does  this  or  that  we  are  satisfied  when  we 
discover  that  he  does  it  because  he  wants  something  either 
as  an  end  in  itself,  or  as  a  means  to  some  further  end. 

§  3.  The  Data  and  Methods  of  Scientific  Psychology. — 
The  data  of  scientific  psychology  are  essentially  of  the 
same  nature  as  those  of  pre-scientific  psychology.  They 
are  obtained  through  the  individuaUs  reflective  appre- 
hension of  what  passes  in  his  own  mind  and  also  through 
observing  and  interpreting  the  behaviour  of  others  and  in 
general  their  bodily  as  indicating  their  conscious  life.  What 
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distinguishes  psjchologj  aa  a  science  is  that  it  carries  out 
its  researches  in  a  far  more  precise,  systematic,  and 
thoroiigh-going  way  than  is  needed  for  the  purposes  of 
daily  life.  In  daily  life  knowledge  is  mainly  pursued  in 
order  to  meet  practical  needs.  But  it  is  the  distinctive 
aim  of  science  to  elicit  from  its  data  principles  of  the 
highest  possible  generality  and  to  exhibit  these  principles 
as  connected  with  each  other  in  a  systematic  unity. 

For  this  purpose  both  introspection  and  observation  of 
others  must  be  carried  out  in  a  deliberate,  methodical  nnd 
systematic  way,  and  must  be  throughout  controlled  and 
directed  by  interest  indefinite  questions  of  theoretical  impor- 
tance for  the  advancement  of  the  science  as  a  whole.  This 
leads  to  the  use  of  methods  of  scientific  experiment  and 
to  the  attempt  to  obtain  quantitative  results  wherever  such 
procedure  is  possible  and  useful.  It  also  leads  to  a  vast 
extension  of  the  range  of  inquiry  so  as  to  include  the 
accurate  study  of  young  children,  animals  and  uncivilised 
races;  also  to  the  study  of  abnormal  mental  conditions 
such  as  insanity  or  the  hypnotic  trance,  or  the  deprivation  of 
oue  or  more  of  the  senses.  Farther,  in  considering  bodily 
life  as  evidence  of  mental  life,  scientific  psychology  has  to 
take  account  not  only  of  obvious  external  behaviour,  but 
also  of  the  internal  constitution  of  the  body  and  its  pro- 
cesses as  revealed  to  physiological  research ;  in  particular, 
it  has  to  take  into  accoimt  the  anatomy  and  physiology  of 
the  sense-organs  and  the  nervous  system. 

We  have  to  consider  separately  the  two  ways  of  ac- 
quiring psychological  data:  (1)  by  self-examination,  and 
(2)  by  observation  of  others  ;  we  have  also  to  say  some- 
thing about  the  nature  and  use  of  scientific  experiment 
and  of  quantitative  methods  in  Psychology.  But  before 
proceeding  to  these  topics  it  will  be  an  advantage  to  draw 
attention  to  a  point  of  great  significance  for  o\\x  ^\iQ\i6 
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view  of  the  nature  of  psjchological  data,  the  fact  that 
these  data  include  not  only  subjectiye  states  but  also,  as 
inseparable  from  these,  their  objects,  as  such. 

§  4.  Objects  as  Data. — To  understand  this,  it  is  neces- 
sary to  bear  in  mind  the  psychological  use  of  the  terms 
object  and  objective,  Whateyer  any  conscious  individual 
means  or  intends  to  refer  to  is  an  object  for  that  indi- 
vidual at  the  moment  at  which  he  means  or  intends  to 
I  refer  to  it.  This  is  so,  independently  of  the  question 
'  whether  the  object  really  exists  or  what  kind  of  reality 
belongs  to  it.  A  man  dreams  that  he  sees  a  blue  horse. 
There  is  no  blue  horse  really  there ;  and  it  follows  that  he 
cannot  really  see  one.  Nevertheless,  the  sensations  and 
other  conditions  of  his  dream  irresistibly  impel  him  to 
think  of  a  horse  being  actually  present ;  and  the  presence 
of  the  horse,  so  far  as  he  thinks  of  it,  is  an  object  for  him, 
in  the  psychological  sense.  If  he  does  not  know  that  he 
is  dreaming,  he  will  in  aU  probability  not  only  think  of 
the  horse  being  actually  present,  but  will  also  believe  that 
it  is  so.  It  is  an  object  not  only  of  thought  but  of  belief. 
If  he  becomes  aware  that  his  dream  is  only  a  di^eam  while 
it  is  still  going  on,  then,  although  the  presence  of  the 
horse  continues  to  be  strongly  and  vividly  suggested  by 
his  dream-imagery,  he  no  longer  believes  but  rather  dis- 
believes in  it.  It  is  an  object  of  thought  and  of  dis- 
belief. 

Now  objects  in  this  sense  form  always  an  essential  part 
of  the  data  of  Psychology.  In  describing  a  mind  at  any 
stage  of  its  development,  it  is  not  enough  to  say  that 
it  has  perceptions,  conceptions,  beliefs,  hopes,  fears, 
desires  and  other  immediate  experiences  ;  we  have  also  at 
the  same  time  to  specify  the  objects  which  in  these  various 
ways  it  is  .occupied  with ;  we  have  to  specify  what  it  is 
that  is  present  to  its  consciousness  when  it  perceives,  con- 
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ceiyes,  hopes,  fears,  believes,  and  so  on.  "  I  don*t  know," 
sajs  J.  M.  Barrie,  "  whether  jou  have  seen  a  map  of  a 
person's  mind.*'  He  then  proceeds  to  indicate  what  a  map 
of  a  child's  mind  would  be  like  ;  and  in  doing  so  he  gives 
nothing  but  a  list  of  objects  in  the  psychological  sense : 
''  there  are  astonishing  splashes  of  colour  here  and  there, 
and  coral  reefs  and  rakish-looking  craft  in  the  offing,  and 
savages  and  lonely  glens,  and  gnomes  who  are  mostly 
tailors,  and  caves  through  which  a  river  nms,  and  princes 
with  six  elder  brothers,  and  a  hut  fast  going  to  decay,  and 
one  very  small  old  lady  with  a  hooked  nose.  It  would  be 
a  very  easy  map  if  this  were  all ;  but  there  is  also  first 
day  at  school,  religion,  fathers,  the  round  pond,  murders, 
hangings,  verbs  that  take  the  dative,  chocolate  pudding 
day,  getting  into  braces,  threepence  for  pulling  out  your 
tooth,  and  so  on."  ^  Now  this  inventory,  supposing  it  be 
correct,  is  a  collection  of  data  for  Psychology ;  they  are 
data  for  the  solution  of  the  problem : — How  did  these 
objects  come  to  be  objects  for  the  child  ?  How  did  they 
get  into  his  mind  ? 

An  indispensable  part  of  the  answer  is  to  be  found  in 
the  fact  that  from  his  birth  onwards  he  has  been  con- 
tinually receiving  sensations,  due  to  impressions  on  his 
sense-organs.  But  this  by  itself  is  obviously  quite  in- 
adequate. To  account  for  the  result  there  are  also  needed 
manifold  mental  activities  and  processes  together  with  the 
deposit  which  they  leave  behind  them  in  the  way  of  mentul 
dispositions  and  linked  systems  of  dispositions,  deter- 
mining and  preparing  the  way  for  new  mental  develop- 
ments. 

As  a  result  of  these  activities  and  processes  and  of  the 
dispositions  which   they  gradually  form,  certain   objects 

» Peter  and  Wendy,  p.  9. 
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have  come  to  exist  for  the  child's  consciousness.  It  is  for 
the  psychologist  to  show,  as  far  as  he  maj,  how  this 
takes  place.  But  in  order  to  do  this,  he  must  start  with 
the  result  as  a  datum.  The  criterion  of  his  success  in 
tracing  the  process  is  the  success  which  he  may  meet  with 
in  accounting  for  the  product. 

Take  an  example,  which  is  used  for  another  purpose 
by  Dr.  Hutcheson  Stirling.  "  When  one  morning  the 
day  broke,  and  all  unexpectedly  before  their  eyes  a 
ship  stood,,  what  it  was  was  evident  at  a  glance  to 
Crusoe.  .  .  .  But  how  was  it  with  Friday  ?  As  younger 
and  unciyilised,  his  eyes  were  presumably  better  than  those 
of  his  master.  That  is,  Friday  saw  the  ship  really  the 
better  of  the  two ;  and  yet  he  could  hardly  be  said  to  see  it 
at  all.''  .  .  .  What  to  Crusoe  was  a  ship  "  was  to  Friday 
only  ....  an  amorphous  blur,  a  perplexing,  confusing, 
frightening  mass  of  detail  which  would  not  collapse  [into 
a  definite  unity]  and  become  single  and  simple  for  him."^ 
Here  there  is  a  difference  in  the  object  which  exists  for  the 
consciousness  of  Crusoe  and  that  which  exists  for  the  con- 
sciousness of  Friday.  Yet  all  other  conditions  are  similar 
for  both  of  them,  except  that  their  mental  history  has 
been  different.  It  is  for  the  psychologist  to  show  how  the 
dissimilarity  in  their  past  mental  history  results  in  a 
difference  in  the  object  presented  to  their  consciousness 
under  otherwise  similar  conditions.  It  is  at  least  his 
business  to  do  this  so  far  as  the  result  depends  on  general 
psychological  laws,  conditions  and  processes. 

The  mere  consideration  of  objects  is  not  of  itself  useful 
to  the  psychologist  except  in  so  far  as  it  contributes  to 
supply  a  clue  to  the  psychical  processes  and  conditions 
through  which  such  objects  have  become  present  to  con- 

1  Textbook  to  KatU,  p.  64. 
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sciousness.  Hence  it  is  important  to  be  able  to  compare 
different  stages  or  phases  in  the  derelopment  of  the  objec- 
tive content  of  mind  in  the  race  and  in  the  indiyidnal. 

From  this  point  of  view  philology  and  anthropology 
sapply  useful  data  to  the  science  of  mind.  The  products 
of  thought  are  embodied  in  language,  so  that  the  com- 
parison of  the  vocabulary  and  of  the  syntactic  structure 
of  different  languages  is  a  means  of  comparing  different 
stages  of  mental  evolution.  The  comparative  study  of 
the  religious  and  other  beliefs  of  primitive  races  has  the 
same  kind  of  psychological  value,  and  the  same  holds  good 
as  regards  their  technical  and  artistic  productions.  Again, 
apart  from  any  reference  to  historical  order,  we  may  com- 
pare the  same  object  as  it  is  presented  to  different  minds, 
or  to  the  same  mind  under  different  conditions.  This 
course  yields  important  results  when  we  can  assign  definite 
circumstances  on  which  the  variation  depends.  Thus,  by 
comparing  space  as  it  exists  for  persons  possessed  both 
of  sight  and  touch  with  space  as  it  exists  for  the  blind, 
we  may  obtain  valuable  data  for  determining  the  part 
played  by  visual  experience  in  the  development  of  this 
perception.  A  flood  of  light  is  thrown  on  the  conditions 
of  mental  development  in  general  by  examination  of  the 
cases  of  such  abnormal  individuals  as  Laura  Bridgman  or 
Helen  Keller.^  Under  the  same  head  come  the  data  sup- 
plied by  mental  pathology,  including  cases  of  aphasia, 
psychic  blindness,  and  so  forth. ' 

^  Laura  Bridgman  and  Helen  Keller  were  deprived  almost  from 
birth  of  the  senses  of  sight  and  hearing  ;  and  yet  both  reached  a 
high  degree  of  mental  development.  For  Laura  Bridgman  see 
Stanley  Hall's  article  in  Mtwi,  O.S.  iv.,  p.  149.  For  Helen  Keller 
see  Mind,  O.S.  xiii.,  p.  314,  xiv.,  p.  305,  and  N.S.  i.,  p.  574,  ii., 
p.  280. 

^Analytic  Psychology ^  vol.  i.,  pp.  9-11. 
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It  should  be  borne  in  mind  that  a  presented  object  as  a 
datum  of  psychology  need  have  no  actual  existence  in  the 
real  world.  The  solid  figure  seen  in  the  stereoscope  is  not 
actually  present ;  but  it  is  none  the  less  suggested  to  the 
mind  as  if  it  were  really  perceived,  and  that  is  all  with 
which  psychology  has  any  concern.  Its  real  presence 
or  absence  is  a  matter  of  physical  &ot,  not  of  psychical 
fact.  Its  absence  is  important  for  psychology  only  because 
it  involves  the  absence  of  certain  conditions  which  might 
otherwise  be  supposed  to  be  essential  to  the  presentation 
of  solidity. 

§  6.  Introspection. — ^To  introspect  is  to  attend  to  the 
workings  of  one's  own  mind  and  to  our  own  immediate 
experiences  in  a  more  or  less  systematic  way.  Instead  of 
merely  perceiving  or  willing,  we  inquire  how  we  perceive 
or  will,  or  how  we  come  to  perceive  or  will.  A  man  shows 
us  a  pretty  chess  problem  and  its  solution.  Neither  his 
mental  attitude  nor  ours  is  introspective  while  he  is  telling 
us  about  the  problem.  But  suppose  that  he  goes  on  to 
describe  how  he  came  to  invent  the  problem,  or  how  he 
came  to  discover  its  solution ;  he  will  then  be  describing 
the  workings  of  his  own  mind.  He  will  speak  of  his  dis- 
appointment and  perplexity,  his  renewed  hopes,  his  despair 
when  all  possible  ways  appeared  futile.  He  will  perhaps 
tell  us  how  the  understanding  of  the  whole  problem 
flashed  upon  him  suddenly  with  the  key-move,  every  ele- 
ment in  it  then  assuming  its  right  place,  so  that  his  sub- 
sequent mental  activity  became  smooth  and  easy.  All  this 
is  introspection.  Consider  next  an  example  from  the 
sphere  of  practice.  A  general  g^ves  an  important  order, 
or  a  responsible  statesman  puts  before  the  world  a  scheme 
of  policy.  Neither  the  general's  order  nor  the  statesman's 
scheme  directly  expresses  psychical  &cts ;  but  if  the  general 
begins  to  tell  us  how  he  was  led  to  give  the  order,  he 
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will,  in  all  probability,  describe  the  process  of  his  own  con- 
sciousness. He  maj  tell  us  that  his  mind  for  a  time 
oscillated  between  alternative  lines  of  conduct ;  now  one 
appearing  better,  and  now  the  other.  He  maj  tell  us  that 
the  state  of  indecision,  where  there  was  need  for  prompt 
action,  became  unbearable ;  and  that  he  suddenly  put  an 
end  to  it  bj  fixing  on  one  definite  decision,  without  anjr 
real  conviction  that  it  was  the  best.  Or  again,  he  may 
describe  how  the  decision  emerged  gradually  out  of  his 
previous  hesitation,  so  that  he  awoke  one  morning  with  a 
clear  conviction  that  a  certain  course  was  the  right  one. 

Introspection  is  a  special  development  of  explicit  self- 
consciousness.     In  this  we  may  distinguish  three  stages. 

(1)  The  mere  transition  from  the  objective  to  the 
subjective  point  of  view,  as  when  a  man,  previously 
engrossed  in  watching  the  waves  beating  on  the  shore, 
begins  to  notice  that  he  is  watching  them.  This  is  the 
most  rudimentary  stage  of  explicit  self-consciousness. 
But  even  while  the  subject  was  wholly  pre-occupied  with 
an  external  object,  we  cannot  affirm  that  he  was  without 
any  kind  of  self-awareness.  What  we  ought  i*ather  to 
say  is  that  this  self -consciousness  was  implicit.  Himself 
watching  the  waves  formed  part  of  the  whole  of  which  he 
was  cognisant  before  he  expressly  discerned  it  as  a  distinct 
constituent  of  the  whole.  It  is  this  separate  discernment 
of  the  self  which  constitutes  explicit  self-consciousness. 
When  it  occurs  after  a  previous  state  of  absorption  in 
other  objects,  the  self  discerned  do^  not  appear  as  some- 
thing quite  novel  which  was  in  no  way  present  to  the 
mind  before,  as  when  something  previously  unseen  enters 
into  the  field  of  vision,  or  a  sound  previously  unheard 
reaches  the  ears.  In  general  explicit  awareness  of  self 
seems  to  be  pre-conditioned  by  implicit  awareness. 

(2)  The  second  stage    of    explicit    self-consciow&u*^^ 


involved  is  refiectire,  but 

are  raised  hj  the  subject 

own  mind,  but  without  re 

Such  questioHB  may  take 

coDvinced  or  have  I  a  lingering  doubt?    Am  I  feeling 

only  moral  indignation  or  personal  resentment  also  P     Is 

my  mind  really  made  up  to  do  this  or  will  I  hesitate  when 

the  moment  for  action   arises?     Am  I  feehng   better? 

What  put  this  idea  into  my  bead  P     Am  I  really  enjoying 

this  picture  or  only  pretending  to  myaelf  that  I  enjoy  it, 

because  it  is  generally  praised  ? 

(3)  The  third  st^  is  introspection  as  a  scientific 
method,  directed  towards  the  answering  of  questions  of 
theoretical  importance  for  the  advancement  of  our  syste- 
matic knowledge  of  the  laws  and  conditions  of  mental 
process.  E.g.  Can  I  will  to  do  what  I  am  fully  convinced  is 
impossible  ?  Can  I  by  an  eiertion  of  will  bring  myself  to 
believe  this  or  that,  when  otherwise  the  evidence  would 
not  convince  me?  Can  I  at  the  same  time  be  in  a  mixed 
state  of  pain  and  pleasure?  Can  I  attend  to  two  dis- 
connected objects  at  once?  Do  ideas  ever  arise  in  my 
mind  without  being  suggested  by  other  ideas?  What 
kind  of  mental  imagery  do  I  use  in  thinking  ? 

Turning  now  to  certain  alleged  obscurities,  fallacies,  and 
difficulties  of  introspection,  we  may  note  at  the  outset  that 
these  do  not  exist  when  the  questions  which  it  has  to 
answer  are  made  sufficiently  broad  and  simple.  There  is 
no  fallacy,  obscurity,  or  ambiguity  in  the  statement  that 
when  I  have  toothache  I  dislike  it  very  much,  or  that  I  was 
afraid  when  I  saw  a  white  figure  in  a  churchyard.  There 
is  no  fallacy  or  ambiguity  in  the  statement  that  feeling 
pleased  is  different  from  feeling  displeased,  or  that  when 
we  are  fully  convinced  that  an  action  is  totally  impossible 
we  cannot  voluntarily  determine  to  perform  it.    Facts  of 
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ease  and  certainty  by 
could  only  supply  us 
ata,  it  irould  none  the 
less  be  of  essential  ralue.  It  would  sapplj  us  with  the 
general  t«rmB  in  which  to  describe  mental  procesB.  The 
more  precise  det«nninatioD  of  such  process  in  detail  might 
be  bypothetical,  and  dependent  on  other  data  as  the  ulti- 
mate test  of  its  correctness.  To  a  lar^  extent  this  is  the 
case.  Id  this  respect  psychology  is  on  a  footing  with 
other  sciences.  If  we  ask  for  the  actual  obserrations  of 
the  process  of  the  gradual  modification  of  inherited 
characters  on  which  the  Darwinian  theory  was  based,  we 
find  what  appear  rery  slender  foundations  of  fact  for  a 
very  large  superstructure.  There  were  the  experiences  of 
the  breeder,  and  very  little  more.  The  real  data  which 
supported  the  weight  of  the  theory  consisted  in  the  nature  of 
the  actual  products  which  the  process  was  assumed  to  ex- 
plaiu, — tbe  actual  constitution  of  animal  and  vegetable 
species  in  their  higher  and  lower  forms. 

The  deliverances  of  introspection  are  not,  however, 
limited  to  such  simple  and  obvious  issues  as  we  have 
mentioned.  Like  all  other  modes  of  observation,  it  is 
capable  of  being  immensely  improved  by  systematic  train- 
ing and  practice.  Tbe  pltun  man,  as  Sidgwick  calls 
him,  has,  as  a  rule,  no  permanent  and  absorbing  int«re8t 
in  the  workings  of  his  own  mind.  His  attention  is  mainly 
engrossed  by  other  objects.  Thus,  the  introspective  atti- 
tude is  unfamiliar  to  him.  This  imfamiliarity  is  the  chief 
reason  why  he  seems  so  helpless  when  called  on  to  observe 
the  finer  details  of  his  own  mental  operations.  Like  a 
person  passing  from  full  illumination  into  a  dimly-lighted 
room,  he  can  at  first  discern  little ;  but  in  time  his  power 
of  discrimination  may  increase.  By  repeating  his  observa- 
tions again  and  again,  and  comparing  them  with  each  other. 
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he  makes  gradual  progress.  The  result  of  previous 
obsei*yatioii  becomes  the  basis  of  a  new  advance.  This  is 
of  course  in  no  way  peculiar  to  introspection.  A  man  who 
is  onlj  beginning  to  observe  in  a  systematic  way  fine 
distinctions  between  tastes,  smells,  and  colours,  shows  at 
first  the  same  helplessness.  Advance  is  made  as  the  cumu- 
lative result  of  a  series  of  successive  efforts  of  attention, 
each  paving  the  way  for  the  next.  It  is  indeed  a  common- 
place that  the  practised  observer  notices  at  once  what  the 
untrained  fail  to  see  even  when  it  is  pointed  out.  But 
besides  individual  practice  there  is  yet  another  element  in 
the  training  of  the  introspective  psychologist.  He  derives 
immense  help  from  the  work  of  his  predecessors.  They 
teach  him  what  to  look  for,  and  how  and  where  to  look  for 
it.  Thus  what  the  introspection  of  one  generation  has 
achieved  becomes  the  stuting-point  for  fresh  progress 
in  the  introspection  of  the  next.  The  advance  that  has 
actually  been  made  in  this  way  is  immense. 

Nevertheless,  it  must  be  admitted  that  there  are  certain 
drawbacks  attaching  to  the  introspective  process  which 
cannot  wholly  be  overcome  even  by  sustained  practice  and 
systematic  training.  The  most  important  drawback  is 
that  the  mind  in  watching  its  own  workings  must 
necessarily  have  its  attention  divided  between  two  objects, 
— on  the  one  hand,  the  mental  operation  itself  which  is  to 
be  observed,  and  on  the  other,  the  object  to  which  this 
mental  operation  is  directed.  If  I  observe  the  process 
of  seeing,  I  must  attend  at  once  to  what  is  seen,  and 
to  the  seeing  of  it.  If  I  notice  what  takes  place  in 
attending,  I  must  both  attend  to  something  and  also  to 
the  fact  that  I  am  attending  to  it.  Thus  if  the  intro- 
spective effort  is  sustained  and  strenuous,  it  is  apt  to 
destroy  the  very  object  which  it  is  examining.  For,  by 
concentrating  attention  on  the  subjective  process,  we  with- 
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draw  it  from  the  object  of  that  process,  and  so  arrest  the 
process  itself.  Thas,  introspection,  when  it  is  directly 
concerned  with  a  mental  operation  that  is  in  itself  more 
or  less  absorbing,  can  onlj  proceed  bj  taking  a  series  of 
transient  side-glimpses.  This  difficulty  is,  however,  not 
so  serious  as  it  appears;  for,  in  the  first  place,  retro- 
spection is  to  a  large  extent  free  from  it.  By  calling  up  a 
process  in  memory  immediately  after  it  is  over  we  are  often 
able  to  notice  much  that  escaped  us  when  it  was  actually 
going  on.  In  like  manner  the  astronomer  can  call  up 
in  memory  the  image  of  a  star  which  has  just  passed  before 
his  vision;  and  can  then  notice  detaib  which  had  escaped 
him  at  the  moment  of  its  actual  appearance.  In  the  next 
place,  we  must  bear  in  mind  that  it  is  not  the  isolated 
observation  which  is  of  importance  in  introspective 
psychology,  but  rather  the  accumulation  of  a  vast  number 
of  observations,  each  helping  the  others.  Thus,  what  is 
important  is  to  acquire  a  general  habit  of  alertness,  a 
perpetual  readiness  to  attend  to  the  workings  of  our  own 
minds  whenever  opportunities  present  themselves ;  and  it 
must  be  noted  that  opportunities  are  constantly  presenting 
themselves ;  the  subject-matter  which  we  have  to  observe 
is  perpetually  with  us.  This  may  be  set  down  as  a  gnnd 
advantage  of  introspection,  compensating  in  a  high  degree 
for  its  drawbacks.  Finally,  introspection,  to  be  effective 
for  the  advancement  of  science,  must,  like  other  modes  of 
observation,  be  carried  on  by  a  number  of  experts  in 
co-operation.  Each  must  communicate  to  the  rest  his 
own  results,  for  confirmation  or  rejection.  Thus,  it  is  an 
essential  part  of  his  business  to  state  his  results  in  such  a 
form  that  they  can  be  tested  by  others.  He  must  be  able 
to  point  out  to  others  exactly  where  and  how  to  look  for 
what  he  himself  has  observed.  This  is  most  easy  when  the 
method  of  experiment,  as  distinguished  irom  mere  obser- 
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vation,  is  followed,  and  constitutes  one  of  tbe  main  advan- 
tages  of  that  method.  Of  course,  what  is  true  of  one 
individual,  A,  may  not  hold  good  of  another,  B ;  and  B's 
inability  to  confirm  A  by  his  own  experience  shotdd  deter 
A  from  setting  down  as  true  for  all  men,  or  most  men, 
what  holds  good  only  for  some  persons,  possibly  only  for 
himself. 

The  peculiar  difficulties  of  introspection,  it  should  be 
noted,  are  mainly  confined  to  the  case  in  which  what 
we  attempt  to  observe  is  a  subjective  state  or  process,  such 
as  attending,  willing,  desiring  or  believing.  The  scrutiny 
of  the  nature  and  behaviour  of  sensations  is  usually  also 
i*egarded  as  introspection.  But  it  is  not  beset  with  the 
same  difficulties.  The  reason,  of  course,  is  that  sensuous 
presentations  are  themselves  primarily  objects.  Besides, 
the  dependence  of  actual  sensations  on  appropriate  stimuli 
makes  it  possible  to  fix  and  detain  them  or  to  repeat  them 
at  will  by  controlling  their  physical  conditions. 

Hence  the  examination  of  sense-experience  is  compara- 
tively easy,  and  readily  yields  definite  and  trustworthy 
results.  On  this  account  there  is  a  tendency  in  some 
psychologists  to  ignore  or  overlook  the  more  evasive 
subjective  states  and  to  recognise  only  sensations  and 
images  as  mental  facts.  This  sensationalist  bias  is  natural ; 
but  it  results  in  a  fundamentally  false  view  of  mental  life, 
and  we  must  always  keep  on  our  guard  against  being 
misled  by  it.     It  has  been  named  by  Dr.  Ward  "  presenta- 

j  tionism." 

'  §6.  Manifestations  of  Mental  Process  in  Others. — No 
one  can  directly  observe  what  is  passing  in  the  mind  of 
another.  He  can  only  interpret  external  signs  on  the 
analogy  of  his  own  experience.  These  external  signs  always 
consist  in  some  kind  of  bodily  action  or  attitude.  Thus, 
when  a  man  clenches  his  fist,  stamps,  etc.,  we  infer  that  he 
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is  angry.  When  a  dog  wags  its  tail,  we  infer  that  it  is 
pleased.  The  knowledge  acquired  in  this  way  must  be 
carefully  distinguished  from  the  verbal  description  an 
individual  may  give  of  his  own  mental  state.  When  a 
man  tells  us  that  he  is  or  was  angry,  he  is  not  directly 
expressing  his  anger,  but  his  knowledge  of  his  anger.  He 
is  oonyeying  to  us  the  result  of  his  own  introspection. 
This  source  of  information  is  in  no  way  peculiar  to  psycho- 
logy. It  does  not  differ  from  any  other  communication  of 
observed  facts  by  means  of  woi*d8.  What  we  here  especially 
refer  to  is  the  interpretation  of  signs  which  may  or  may 
not  be  noticed  or  understood  by  the  subject  who  displays 
them.  It  may  happen  that  the  inference  from  the  direct 
expression  of  the  mental  state  may  contradict  the  subject's 
own  assertion  about  it.  He  may  show  most  unambiguous 
symptoms  of  anger,  and  at  the  same  time  declare  vehe- 
mently that  he  is  not  angry. 

In  the  case  of  the  lower  animals  and  young  children,  it 
is  impossible,  and  in  the  case  of  savages  it  is  difficult,  to 
obtain  verbal  descriptions  of  their  own  mental  states  and 
processes.  This  is  partly  because  they  either  do  not  use 
language,  or  use  a  language  inadequate  for  the  purpose, 
and  partly  because  they  are  not  introspective.  Under  such 
conditions  our  only  course  is  to  rely  on  the  interpretation 
of  the  appropriate  external  manifestations  of  their  mental 
life.  Intei*pretation  becomes  more  difficult  in  proportion 
to  the  difference  between  the  mind  of  the  psychologist  and 
the  mind  which  he  is  investigating.  The  interpretation 
must  rest  on  some  analogy  between  the  two.  But  if  the 
analogy  is  only  partial  and  accompanied  by  great  diversity, 
a  constructive  process  is  necessary,  requiring  critical 
reflection  on  the  nature  of  the  problem  and  the  data.  It 
is  in  his  own  mind  alone  that  the  psychologist  has  the 
constituent  elements  from  which  an  interpretation  can  be 
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framed.  "  All  depends  on  accurate  resolution  of  his  own 
complex  consciousness  into  its  constituents,  and  on  re- 
compounding  these  in  such  a  waj  and  in  such  proportions 
as  to  explain  the  nature  and  order  of  the  signs  which 
indicate  to  him  the  mental  processes  of  others."  ^  For 
instance,  he  finds  among  savages  a  wide-spread  belief  in 
the  power  of  all  kinds  of  irrelevant  occurrences  to  influence 
the  fortunes  of  the  person  to  whom  they  occur.  This  is  a 
prevailing  tendency  of  savage  thought ;  if  the  psychologist 
looks  for  analogies  in  his  own  mental  life,  he  will  find 
them  few  and  far  between.  But  they  are  not  likely  to  be 
wholly  absent.  There  are  moments  in  which  he  either 
has  been  influenced  or  has  felt  strongly  inclined  to  be 
influenced  by  considerations  in  themselves  as  meaningless 
as  those  on  which  the  savage  relies.  The  fall  of  a  picture, 
or  the  spilling  of  salt,  or  the  presence  of  thirteen  at  table, 
may  make  him  uneasy  in  spite  of  reason.  If  he  has  ever 
been  carried  away  by  the  gambling  impulse,  he  must  have 
been  almost  irresistibly  prompted  to  regard  quite  irrelevant 
details  as  having  an  essential  bearing  on  his  winning  or 
losing.  In  order  to  construct  the  mental  state  of  a  savage, 
he  must  carefully  observe  and  analyse  these  transient  and 
occasional  mental  attitudes  in  which  he  approximates  to 
savagery.  He  must  then  attempt  to  represent  a  mind  in 
which  tendencies  that,  in  him,  are  so  overborne  by  other 
conditions  as  to  be  transient  and  occasional,  are  unchecked 
by  opposing  forces,  and  for  that  reason  prominent  and 
permanent.  It  sometimes  happens  that  a  man  is  so 
destitute  of  a  certain  kind  of  mental  tendency  himself 
that  he  is  unable  to  understand  its  presence  in  others. 
Thus,  Charles  Lamb  tells  us  that  his  friend  George  Dyer 
could  never  be  brought  to  say  anything  in  condemnation 

'  AncUfftic  Psychology,  vol.  i.|  p.  15. 
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of  the  most  atrocious  crimes,  except  that  the  criminal  must 
have  been  very  eccentric. 

The  besetting  snare  of  the  psychologist  is  the  tendency 
to  assume  that  an  act  or  attitude  which  in  himself  would 
be  the  natural  manifestation  of  a  certain  mental  process 
must  therefore  have  the  same  meaning  in  the  case  of 
another.  The  fallacy  lies  in  taking  this  or  that  isolated 
action  apart  from  the  totality  of  the  conditions  imder 
which  it  appears.  It  is  particularly  seductive  when  the 
animal  mind  is  the  object  of  inquiry.  The  economy  of  a  bee- 
hive displays  such  adaptation  of  means  to  ends  as  to  suggest 
far-reaching  prevision  and  political  faculty  of  a  human 
kind  in  the  bees.  But  it  would  be  very  rash  to  trust  this 
first  impression.  We  must  first  consider  all  the  other 
actions  of  bees  and  similar  insects ;  we  must  also  examine 
in  detail  how  the  individuals  concerned  severally  perform 
the  separate  acts  which  in  their  combination  constitute  the 
orderly  scheme  of  organisation  of  bee  society.  We  shall 
then  find  that  the  most  essential  modes  of  behaviour, 
especially  on  the  part  of  the  queen-bee,  are  due  to  con- 
genital tendencies,  which  operate  independently  of  previous 
experience.  We  must  further  take  into  account  the 
physical  organisation  of  the  bees.  Their  nervous  system 
differs  so  widely  and  in  such  a  manner  from  the  human  as 
to  make  us  hesitate  before  ascribing  to  them  so  very  large 
a  share  of  processes  especially  characteristic  of  human 
beings.  Finally,  we  find  that  the  division  of  labour  which 
makes  the  bee  commimity  possible  is  directly  determined 
by  congenital  differences  of  physical  organisation.  The 
queen-bee,  the  worker,  and  the  drone  differ  not  only  in 
their  actual  behaviour,  but  in  their  bodily  constitution. 
The  bodily  constitution  is  so  pre-arranged  by  nature  as  to 
be  adapted  for  certain  special  functions.  Here  all  analogy 
with   the  political  organisation  of  human  b^m\g^  >ax^ak.^ 
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tlie  ]iiiina.u.  The  very  implications  of  the  words  i 
almost  compelled  to  use  iu  describing  wliat  w 
go  on  ill  the  mind  of  a  dog  or  a  cat  surreptiliously  intro- 
duce Interpretations  which  may  be  quite  false  and  often  are 
bo  It  IS  therefore  above  all  things  necessary  in  these  cases 
to  criticise  our  laugua^,  avoiding  popular  phraseology, 
and  subbtitufing  technical  terms  with  fixed  meanings  care- 
fully de&ned  A  horse,  having  had  a  feed  at  a  certain 
place  on  one  day.  stops  of  his  owi?  accord  at  that  pla*«  on 
the  second  journey.  People  say  that  it  remembers  being 
fed  there  before,  and  infers  that  it  will  be  fed  there  again. 
In  all  probability  these  words  with  their  human  impiiua- 
tions  are  quite  misleading.  Suppose  that  the  driver  of  the 
horse  is  a  bibulous  person,  who  takes  a  drink  as  a  matter 
of  course  whenever  he  comes  to  a  public-house  on  the  road. 
In  order  to  do  this  he  need  not  go  through  the  process  of 
explicitly  rememl)ering  that  he  has  had  a  drink  atapublic- 
liouse  before  or  of  inferring  that  he  can  have  a  driuk  at  a 
public-house  again.  He  simply  has  a  bias  to  stop  at 
a  public-house  whenever  he  comes  to  one.  Probably 
the  horse's  act  implies  just  as  little  of  remembering  or 
inferrsDg. 
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§  7.  Experiment  and  Obsenration.— To  experiment  is  to 
observe  under  conditions  which  we  have  ourselves  pre- 
arranged. The  pre-arrangement  is  intended  to  simplifj 
the  issue  that  is  to  be  decided,  bj  excluding  irrelevant  con- 
ditions, and  by  rariouslj  modifying  and  combining  those 
which  are  relevant.  In  this  wide  sense  psychology  has  always 
been  to  some  extent  experimental.  What  is  especially 
modem  is  the  introduction  of  apparatus  and  of  exact  mea- 
surement, such  as  are  employed  by  the  physical  sciences. 
Experiment  may  be  used  in  connexion  with  any  of  the 
modes  of  observation  which  we  have  described.  It  gener- 
ally involves  more  than  one  of  them,  and  often  all  three. 
The  primary  question  may  be,  what  kind  of  object  will  be 
presented  under  certain  assignable  conditions  ?  A  simple 
illustration  is  afforded  by  the  old  Aristotelian  experiment 
of  holding  an  object  between  the  second  finger  and  the 
forefinger  of  the  hand,  not  in  their  usual  position,  but 
with  the  second  finger  crossing  backwards  over  the 
forefinger.  Under  these  circumstances,  there  often  arises  a 
perception  of  doubleness,  so  that  we  appear  to  be  touching 
two  distinct  objects  instead  of  one.  Here  the  question  is, 
what  object  appears  to  be  perceived  under  the  given  con- 
ditions ?  Is  it  single  or  double  ?  We  may  also  put  a 
question  to  introspection  proper,  and  ask  how  far  our 
mental  attitude  resembles  that  which  exists  in  ordinary 
cases  in  which  two  objects  are  perceived  by  touch,  e.g. 
when  two  opposite  sides  of  the  same  finger  are  touched. 
In  my  own  case,  for  instance,  I  find  that  when  two 
opposite  sides  of  the  same  finger  are  touched,  the  appear- 
ance of  doubleness  is  more  definite  and  unmistakable. 
With  the  crossed  fingers  there  is  a  certain  sense  of  strange- 
ness and  hesitancy  which  is  absent  in  the  ordinary 
perception  of  doubleness.  Ajiother  case  in  which  the 
primary  question  relates  to  the  presented  object  ia  ibi&.<»  ^1 


Fiiiiiily,  we  may  experiineut  on  tliii  couuexiou  Ixrtwtieii  a 
ineutal  state  and  ito  bodily  manifestatioa.  In  tliis  way, 
it  is  puHsible  to  discover  many  subtle  sigus  and  aymptoms 
of  mental  process  which  evade  ordinary  observation.  For 
instance,  variations  in  the  circulation  of  the  blood,  and  in 
respiration,  and  in  muscular  power,  accompanying  various 
phases  of  emotion,  may  be  accurately  measured  by  pliy^ical 
apparatus.  In  principle,  this  kind  of  experiment  often 
occurs  iu  ordinary  life.  Whenever  we  say  a  thing  or  do  a 
thing  to  a  person,  in  order  to  see  how  he  will  take  it,  we 
are  performing  a  psychological  experiment. 

It  is  clear  that  the  experimental  method  does  not  dis- 
close any  eBHcntially  new  source  of  psychological  data.  It 
is  only  observation  under  test  conditions,  deliberately  pre- 
arranged for  the  purpose  of  settling  a  definite  questiou. 
It  is  not  quite  accuriite  to  define  it  merely  as  observation 
under  test  conditions.  For  test  conditions  may  arise  in 
the  ordinary  course  of  things,  without  any  delilierate  pre- 
arraugement  on  our  pari.  All  pathological  cases  come 
under  this  bead.  In  such  cases  as  those  of  Laura  Bridg- 
mau  or  Helen  Keller  we  have  an  opportunity  of  observing, 
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under  test  conditions,  what  the  sense  of  touch  alone  can 
effect,  in  the  absence  of  sight,  hearing,  smell,  and  taste. 
But  the  test  conditions  are  such  as  could  not  be  pre- 
arranged by  the  psychologist.  He  is  not  permitted  to  make 
people  blind  and  deaf  from  their  birth  in  order  to  watch  the 
consequences. 

The  experimental  method  has  often  great  advantages ; 
but  it  has  also  certain  drawbacks.  The  very  conditions 
which  we  wish  to  inrestigate  are  often  such  as  occur  only 
in  the  normal  course  of  mental  life,  and  are  interfered  with 
by  artificial  arrangements.  For  instance,  experiments  on 
the  association  of  ideas  labour  under  this  defect.  The 
question  which  interests  us  is  how  the  succession  of  ideas 
is  determined  in  ordinary  thinking.  But  experiment  sub- 
jects the  mind  to  conditions  which  are  quite  remote  from 
those  of  the  normal  flow  of  thought.  In  experiment, 
isolated  words  or  other  objects  are  successively  presented 
to  a  person,  and  he  is  called  on  to  name  the  first  idea  which 
each  of  them  suggests  to  him.  Thus,  continuity  of  interest, 
which  is  all-important  in  ordinary  thinking,  is  excluded. 
Another  question  in  which  the  experimental  method  is 
seriously  defective  is  that  relating  to  the  mental  imagery 
accompanying  the  use  of  words.  When  we  deliberately 
select  a  word,  and  ask  ourselves  what  imagery  it  calls  up 
in  our  minds,  we  are  by  the  very  process  of  our  inquiry 
interfering  with  the  result.  We  are  looking  for  mental 
imagery,  and  we  have  no  right  to  affirm  that  the  imagery 
which  we  find  would  be  present  if  we  had  not  been  looking 
for  it.  The  only  safe  course  in  such  a  case  as  this  is  to 
cultivate  the  habit  of  watchfulness,  so  that  we  may  fre- 
quently catch  ourselves  in  the  act  of  using  words  in  a  natural 
manner  in  the  ordinary  course  of  thoiight.  This  perpetual 
readiness  to  notice  what  is  taking  place  in  our  own  minds, 
without  deliberately  resolving  to  do  so,  on  this   ot  \j[^a&» 


iaveatigators  cau  go  through  the  eame  processes,  and 
judge  whether  our  conclusions  are  right  or  wrong ;  and  if 
we  do  the  work  iu  a  tittiug  place,  with  fitting  instruments, 
without  liurry  or  interruption,  guarding  against  auy 
influpuee  which  is  foreign  to  the  matter  in  hand,  and 
wliich  might  concoivahly  alter  our  observation,  we  may  be 
sure  of  obtaining  '  pure '  results,  result-s  wliich  follow 
directly  from  the  conditions  laid  down  by  us,  and  are  not 
due  to  tJie  operation  of  any  unforeseen  or  unregulat€<l 
causes.  Experiment  thus  secures  accuracy  of  observation, 
and  the  connection  of  every  result  with  its  own  couditious ; 
while  it  enables  observers  iu  all  parts  of  the  world  to  work 
together  upon  one  and  the  same  psychological  problem."  ' 
§  8.  Quantitative  Uethods. — A  science  becomes  more 
exact  iu  proportion  as  it  deals  with  exactly  measured 
quantities.  Of  late  years,  a  strenuous  effort  has  been  made 
to  measure  the  duration  and  intensity  of  psychical  process. 
What  are  called  reaction-time  experiments  are  intended  to 
measure  tlie  duration  of  simple  mental  operations.  "  It  ia 
agreed    between    (wo    ]>ersons,    the   '  experimenter '   and 

'  An  Oiilline  of  I'sychology,  p.  35. 
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the  '  reactor/  that  on  the  oocurrenoe  of  a  certain  lensoiy 
stimulns  ^  (given  bj  the  experimenter)  a  certain  moYcment 
shall  be  made  (bj  the  reactor).**'  The  time  elapsing 
between  the  occurrence  of  the  sensory  stimulus  and  the 
execution  of  the  moTement  in  response  to  it  is  accuratelj 
measured.  The  responsive  movement  maj  follow  at  once 
upon  the  becoming  aware  of  the  effect  of  the  stimulus, 
or  ''be  restrained  imtil  certain  connections  have  been 
formed  in  consciousness.  In  the  former  case,  we  speak  of 
a  simple,  in  the  latter,  of  a  compound,  reaction.** '  The 
simple  reaction  has  two  forms,  the  muscular  and  the 

sensory.     **  In  the  muscular the  reactor  is  directed 

to  hold  his  attention  from  the  outset  upon  the  movement 
which  is  to  be  made  in  response  to  the  stimulus.**  *  In  the 
sensory,  "  the  reactor  is  directed  to  hold  his  attention  from 
the  outset  upon  the  sensory  stimulus,  and  to  withhold  the 
reaction  movement  until  he  has  sensed  that  stimulus.**' 
One  result  of  these  experiments  is  that  the  muscular 
reaction  occurs  in  a  distinctly  shorter  time  than  the 
sensory.  When  the  attention  of  the  reactor  is  fixed  in 
preparation  for  a  coming  sensation,  he  waits  until  he  is 
distinctly  aware  of  the  presence  of  the  sensation  before 
reacting.  On  the  other  hand,  in  the  muscular  reaction, 
the  reactor,  being  pre-occupied  with  making  ready  for  his 
own  reaction,  need  not  wait  till  he  is  fully  aware  of  the 
presence  of  the  sensation.  Hence  he  becomes  with  practice 
able  to  react  before  he  has  any  distinct  consciousness  of  it. 
The  stimulus,  as  soon  as  it  begins  to  operate,  produces 
simultaneously  sensation  and  reaction.  The  time  taken 
by  the  simple  reaction  varies  according  to  the  nature  of 

^  Saoh  as  the  sound  of  a  falling  body.     A  sensory  stimulus  is  a 
Btimalus  acting  on  an  organ  of  sense  such  as  the  eye  or  the  ear. 
•  Titchener,  op,  cit.,  p.  319. 
»  Ibid.,  p.  32Q.  *  Op.  cit.,  p  325.  *  Ibid.,  p.  323. 
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the  stimulus.  The  sensorial  reaction  to  light  lasts  about 
270-thousandthB  of  a  second.  A  thousandth  of  a  second 
is  symbolised  bj  the  Qreek  letter  o-.  The  muscular  reaction 
to  light  lasts  180<r.  The  sensorial  reaction  to  sound  lasts 
225o-,  and  the  muscular  120ar,  The  sensorial  reaction  to 
pressure  lasts  210(r  and  the  muscular  llOo*. 

Accuracy  of  measurement  is  secured  by  special  apparatus. 
An  electric  clock  or  chronoscope,  as  it  is  called,  marks 
thousandths  of  a  second.  The  production  of  the  stimulus 
sets  this  clock  going.  The  finger  of  the  reactor  all  the 
time  rests  lightly  on  a  button.  The  movement  he  makes 
by  way  of  reaction  consists  in  a  slight  pressure  on  this 
button,  which  immediately  stops  the  clock. 

In  the  compound  reaction,  various  complications  are 
introduced.  The  reactor  may  be  called  on  to  discriminate 
between  two  sensations,  reacting  only  to  one  of  them. 
Thus  he  may  be  told  *'  that  he  will  be  shown  either  black 
or  white,  and  that  he  is  to  react  when  he  has  cognised  the 
black  as  black  or  the  white  as  white ;  but  he  does  not 
know  which  of  the  two  brightness  qualities  to  expect  in 
each  particular  experiment."  ^  In  this  case  he  knows  that 
either  white  or  black  is  to  be  looked  for.  The  conditions 
may  be  further  varied,  so  that  he  has  no  definite  knowledge 
of  the  alternatives  which  are  to  be  submitted  to  him, 
although  he  is  expected  to  react  on  one  of  them,  and  one 
only.  ''  Thus  he  may  be  told  that  he  will  be  shown  alight 
stimulus,  and  that  he  is  to  react  when  he  has  cognised  this 
stimulus  as  a  particular  brightness  or  a  particular  colour ; 
but  nothing  more  explicit  is  said." ' 

The  measurement  of  the  intensity  of  psychical  states  is 
attended  by  peculiar  difficulties,  due  to  the  intrinsic  nature 
of  the  quantity  to  be  measured.     The  degree  of  loudness 

>  OJp.  cit.,  p.  328.  •  IhiU.,  p.  329, 
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of  a  sound  cannot  be  broken  np  into  fractional  parts  whicb 
can  be  marked  off  from  each  other.  We  cannot  saj  bj 
direct  comparison  of  two  sounds  that  one  is  half,  or  a 
quarter,  or  a  third,  or  twice  as  loud  as  the  other.  The  two 
sounds  cannot  be  superposed  so  as  to  make  the  fainter 
coincide  with  part  of  the  louder,  leaving  a  remainder 
which  can  be  regarded  as  the  quantitative  difference 
between  them.  In  this  respect  intensive  differs  from 
extensive  quantity.  The  difference  between  two  exten- 
sive quantities  is  itself  an  extensive  quantity.  The 
difference  between  two  lines,  one  a  foot  long  and  the  other 
ten  inches  long,  is  itself  a  line  two  inches  long.  But  the 
difference  between  the  loudness  of  two  sounds  is  not  itself 
a  sound  having  a  certain  assignable  loudness.  '*  The 
difference  between  two  intensive  quantities,  in  fact,  differs 
from  each  as  much  as  the  difference  between  two  horses 
differs  from  a  horse."  * 

Nevertheless,  the  attempt  to  measure  intensive  magni- 
tude is  not  so  desperate  as  it  may  appear.  Clearly  we  can- 
not take  one  intensive  quantity  as  the  unit  of  measurement 
of  others ;  but  we  may  take  as  unit  of  measurement  the 
difference  or  interval  between  two  intensities.  Suppose 
that  we  are  considering,  instead  of  two  sounds,  two  pairs 
of  sounds.  Symbolise  the  one  pair  by  A  and  B,  the  other 
by  a  and  p.  We  find  that  we  are  able  to  judge  whether 
the  difference  in  loudness  between  A  and  B  is  or  is  not 
equal  to  the  difference  in  loudness  between  a  and  p.  Thus, 
if  we  have  a  scale  of  increasing  giudations  of  intensity,  we 
may  take  as  our  point  of  departure  any  given  intensity  in 
the  scale.  We  can  then  arrange  other  intensities  in  relation 
to  this,  proceeding  by  intervals  which  we  judge  to  be  equal. 

^  B.  Russell :  ''  On  the  Relations  of  Number  and  Quantity,"  Mind, 
N.  8.  vi.,  p.  334. 
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Bj  conntiiig  these  equal  inteirals  we  can  assign  a  numerical 
value  to  any  intensity  in  the  scale.  The  unit  which  is  of 
most  use  is  the  least  perceptible  difference,  viz.  that  differ- 
ence between  two  intensities  which  makes  it  just  possible 
for  us  to  be  aware  that  there  is  a  difference  at  all.  All 
least  perceptible  differences  in  the  same  class  of  intenaitiea 
are  regarded  as  equal  to  each  other,  because  they  appear 
equal  when  compared. 

Instead  of  measuring  psychical  process,  we  may  measure 
its  external  manifestations  or  conditions,  and  we  may  also 
measure  the  objects  which  are  presented  by  means  of  it. 
As  an  example  of  the  first  kind  of  procedure,  we  may  refer 
to  the  measurement  of  variations  in  the  circulation  of  the 
blood,  and  in  the  action  of  the  lungs,  under  varying  phases 
of  emotion  and  pleasant  or  painful  feeling.  The  measure- 
ment of  the  presented  object  is  of  value  when  it  can  be 
brought  into  definite  relation  with  varying  conditions  of 
presentation.  A  good  example  is  supplied  by  recent 
attempts  to  measure  certain  geometrical  illusions  of  visual 
perception.  The  following  is  a  good  illustration.  Two 
lines  in  reality  parallel  are  each  intersected  by  slanting 
cross-lines,  the  cross-lines  of  the  one  being  opposed  in 
direction  to  the  cross-lines  of  the  other.  The  parallel  lines 
are  then  not  perceived  as  parallel,  but  as  diverging  in  the 
direction  in  which  the  cross-lines  would  meet  if  produced, 
and  converging  in  the  opposite  direction.  Now,  to  measure 
the  amount  of  illusion,  we  have  only  to  substitute  for 
parallel  lines  lines  really  convergent  in  such  a  manner  and 
degree  that  they  appear  parallel  imder  the  same  conditions. 
The  degree  of  convergence  required  for  this  purpose 
measures  the  amount  of  the  illusion.  By  this  means  it  is 
possible  to  trace  the  variations  which  take  place  in  the 
amount  of  the  illusion  with  variations  in  the  conditions. 
It  is  found  to  vary  according  to  the  number  and  obliquity 
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of  the  crosB-lines.  It  exists  in  a  fainter  degree  when  the 
cross-lines  merelj  meet  the  parallels  without  intersecting, 
or  when  they  approach  them  without  meeting.  By  estab- 
lishing definite  quantitative  values  for  these  varying  cases 

////////////// 

////////////// 

Fig.  1. 

valuable  data  are  supplied  for  discovering  the  process  on 
which  the  illusion  depends.  Actual  experiments  of  this 
kind  of  course  require  a  specially  contrived  apparatus. 
The  lines  may  be  represented  by  moveable  threads,  which 
can  be  readily  adjusted  at  will  so  as  to  be  parallel  or  to 
deviate  from  parallelism  in  varying  degrees,  the  deviation 
being  accurately  measured  by  a  scale. 


way  of  bodily  behaviour  which  are  utterly  ilisproportionate 
tu  their  eit«at  and  complexity  to  the  nature  and  liinita- 
tionti  of  the  stiiiiiiliis  which  provokes  them.  A  light 
nibliing  ill  a  "  tickly  "  part,  for  instance,  may  throw  the 
whole  body  iuto  convulsive  movementB,  or  the  impresaion 
made  on  part  of  the  sensitive  surface  of  a  man's  eye  whea 
a  gua  ia  pointed  at  him  may  cause  liim  to  run  behind 
Bhelter.  What  connects  the  impression  on  a  small  part  of 
a  small  part  of  his  body,  the  retina  of  his  eye,  witli  the 
movements  of  his  Ifg  and  trunk  involved  in  seeking 
shelter  ? 

I  may  quote  from  Mr.  McDougall  an  insla.uce  ia  which 
the  disproportion  between  stimulus  and  response  is  still 
greater  and  more  obvious.  "  A  man  receives  from  a  friend 
a  telegram  saying,  '  Tour  son  ia  dead.'  The  physical 
agent  to  which  the  man  reacts  is  a  series  of  black  marksoo 
a  piece  of  paper.  The  reaction  outwardly  considered  as  a 
series  of  bodily  processes  consists,  perhaps,  in  sudden  total 
aud  final  cessation  of  all  those  activities  that  constitute  the 
outward  signs  of  life  :  or  in  complete  change  of  the  man's 
behaviour  throughout  the  rest  of  his  life.     And  all  thia 
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altered  course  of  life,  beginning  perhaps  with  a  series  of 
activities  that  is  oompletelj  novel  and  unprecedented  ...» 
bears  no  direct  relation  whatever  to  the  nature  of  the 
physical  stimulus.  The  independence  of  the  reaction  on 
the  nature  of  the  physical  impression  is  well  brought  out 
by  the  reflection  that  the  omission  of  a  single  letter, 
namely  the  first  of  the  series  (converting  the  statement 
into  '  Our  son  is  dead ')  would  have  determined  none  of 
this  long  train  of  bodily  effects,  but  merely  the  writing  of 
a  letter  of  condolence  or  the  utterance  of  a  conventional 
expression  of  regret;  whereas  if  the  telegram  had  been 
written  in  any  ono  of  a  dozen  foreign  languages  known  to 
the  recipient,  or  if  the  same  meaning  had  been  conveyed  to 
him  by  means  of  a  series  of  auditory  impressions  or  by  any 
one  of  many  different  possible  means  of  communicatiou, 
the  resulting  behaviour  would  have  been  the  same  in  all 
cases,  in  spite  of  the  great  differences  between  the  series  of 
sense-impressions." ' 

Plainly  the  stimulus  does  not  of  itself  account  for  the 
resulting  bodily  behaviour.  Between  stimulation  of  sense- 
organ  and  ensuing  movements  there  must  be  intermediate 
conditions  and  processes  of  a  very  complex  and  systematic 
nature,  which,  so  to  speak,  translate  the  impression  into 
expression.  This  mediating  agency  is  certainly,  in  part, 
peychicaL  There  is  a  mind  which  experiences  a  sensation, 
and  this  sensation,  together  with  pre-formed  mental  dis- 
positions, conveys  to  it  a  meaning  of  profound  significance 
and  interest,  and  it  is  this  which  determines  and  controls 
the  ensuing  behaviour  of  the  body. 

But  this  psychical  factor,  though  essential,  is  not 
sufficient  to  explain  what  takes  place.  For  bodily  move- 
ment depends  on  the  contraction  of  muscles,  and  muscles 

1  Body  and  Mind,  p.  268. 


just  this  circuit  or  reflex  arc  of  nervous  occurrences, 
starting  with  stimulation  of  senae-ori^ati.  proceeding  tlicuce 
along  incarrj'iug  or  afferent  nerves  to  the  central  part  of 
the  nervous  syst«m,  to  be  there  distributed  and  tnins- 
funned  in  an  immensely  complex  way,  and  finally  drained 
off  along  outgoing  or  efferent  nerve  fibres  to  muscles, 
which  are  thus  made  to  contract,  and  so  give  rise  to  bodily 
movements. 

Our  problem  concerns  the  relation  of  this  circuit  of  pro- 
cesses in  the  nervous  system  to  the  psychical  factor— to 
the  mind  which  experiences  sensations,  appreciates  their 
meaning,  and  determines  bodily  conduct  in  accordance  with 
its  own  interests  and  purposes,  its  continual  striving  after 
ends.  How,  we  ask,  is  the  purposive  direction  and 
guidance  of  bodily  behaviour  connected  with  its  material 
conditions  ?  This  ia  the  problem  of  the  relation  of  body 
and  mind. 

Before  proceeding  to  grapple  with  this  question  more 
closely,  we  may  at  the  outset  note  two  empirical  facts  of 
great  importance.  The  first  is  that  in  human  beings,  at 
least,  psychical  process  is  primarily  and  directly  couuectoti, 
not  with  all  nervous  occurrences,  but  only  with  occurrences 
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taking  place  in  a  certain  portion  of  the  nervous  system ;  it 
is  primarily  and  directly  connected  only  with  that  part  of 
the  brain  which  is  called  the  cerebral  cortex,  and  with 
certain  closely  connected  nervous  arrangements  situated  at 
the  base  of  the  cortex  and  constituting  what  is  called  the 
mid-brain.  Sensations  are  experienced  only  when  nervous 
impulses  are  conyeyed  to  the  cortex ;  movements  expres- 
sive of  will  and  intelligence  take  place  only  when  they  have 
their  physiological  origin  in  cortical  processes. 

The  cortex  is  a  sheet  of  gray  matter,  overlapping  the 
other  parts  of  the  nervous  system  which  are  situated 
within  the  cranium.  It  is  not  distinguished  from  the 
rest  of  the  nervous  system  by  any  essential  differences 
except  (a)  the  greater  complexity  of  its  organisation,  and 
(6)  that,  to  use  a  metaphor  derived  from  the  railway 
system,  it  is  the  central  terminus  of  all  main  lines  of 
nervous  communication.  When  afferent  nervous  impulses 
have  reached  it  from  the  sense-organs  there  are  no  further 
pathways  for  them  except  in  the  outward  direction  which 
leads  to  the  muscles. 

This  then  is  the  first  point  we  have  to  notice — that 
primary  and  direct  connection  of  mind  and  body  is  a 
connection  only  between  mind  and  cerebral  cortex.  The 
second  point  is  that  other  portions  of  the  nervous  system 
are  capable  of  operating  to  determine  bodily  movements 
independently  of  the  cortex.  This  is  possible  because,  to 
recur  to  our  railway  metaphor,  there  are  branch  lines  as 
well  as  main  lines  along  which  nervous  impulses  may  be 
propagated. 

The  movements  which  arise  in  this  way  without  the  co- 
operation of  the  cortex,  and  therefore  independently  of 
conscious  processes,  are  comparatively  simple  though  in 
themselves  they  may  be  very  complex.  They  are  called 
reflex  actions.     Beflex  actions  are  distingui^ViodiTOTCi  \}ti<^«i^ 


pulaee  due  t^  auother  stimulua  which  tends  to  set  the  same 
group  of  muscles  ia  coutraction,  or  by  f&tigue  aud  similar 
conditious,  or  by  impulses  proceeding  from  the  cortex. 
When  a  speck  of  dust  gets  into  the  eye,  movements  of 
the  eyelids  ensue,  which  tend  to  get  rid  of  the  trouble- 
some particle.  Tbe  dust  excites  the  afferent  nerve-endings 
in  the  lining  membrane  of  the  eye  ;  an  impulse  travels  to 
certain  groups  of  nerve  cells  situated  in  the  head,  and 
from  these  a  reflected  impulse  travels  back  to  the  muscles 
of  the  eyelid.  The  cortex  is  indeed  affected  in  such  a  way 
that  a  disagreeable  sensation  is  experienced.  But  this 
cortical  process  and  the  concomitant  sensation  are  not 
concerned  in  producing  the  movement  of  the  eyelids.  We 
cannot,  indeed,  by  any  effort  of  will  wholly  arrest  this 
movement.  Another  example  is  the  sneeze  which  follows 
the  irritating  effect  of,  let  us  say.  cayenne  pepper  in  the 
nostril  or  the  convulsive  jerks  which  follow  the  tickling  of 
the  sole  of  the  foot. 

The  most  striking  illustr.Ltions  are,  however,  furnished 
by  experiments  in  which  the  cerebral  hemiaplierea  have 
been  removed  from  the  brain  of  au  animal.     "We  may 
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perhaps  broadi;  describe  the  behariour  of  a  fn^,  from 
vbich  the  cerebral  hemiapherea  only  have  been  remored, 
by  aajjag  that'  such  aa  animal,  though  exhibiting  oo 
BpDQtaneoiiB  movementa,  can,  hj  the  application  of  appro- 
priate stimuli,  be  induced  to  perform  all  or  nearly  all  the 
movements  which  an  eatire  frog  is  capable  of  executing. 
It  can  be  made  to  svim,  to  leap,  and  to  crawl.  Left  to 
itself,  it  assumes  what  may  be  called  the  natural  posture  of 
a  frog,  with  the  fore  limbs  erect,  and  the  hind  limbs  flexed, 
BO  that  the  line  of  the  body  makes  on  angle  with  the 
surface  on  which  it  is  resting.  When  plooed  on  its  back, 
it  immediately  r^aius  tliis  natural  posture.  When  placed 
on  a  board,  it  does  not  fall  from  the  board  when  the  latter 
ia  tilted  up  so  as  to  displace  the  animal's  centre  of  gravity ; 
it  crawls  up  the  board  until  it  gains  a  new  position  in  which 
its  centre  of  giavity  is  restored  to  its  proper  place.  Its 
movements  are  exactly  those  of  an  entire  frog,  except  that 
they  need  an  external  stimulus  to  call  them  forth.  They 
differ,  moreover,  fundamentally  from  those  of  on  entire 
fn^  in  the  fallowing  important  feature :  they  inevitably 
follow  when  the  stimulus  is  applied  ;  they  come  to  an  end 
when  the  stimulus  ceases  to  act.  By  continually  varying 
the  inchnation  of  a  board  on  which  it  is  placed,  the  frog 
may  be  mode  to  continue  crawling  almost  indefinitely  ;  but 
directly  the  board  b  made  to  assume  such  a  position  that 
the  body  of  the  frog  is  in  equilibrium,  the  crawling  ceases ; 
and  if  the  position  be  not  disturbed  the  animal  will  remain 
impassive  and  quiet  for  on  almost  indefinite  time.  When 
thrown  into  wat«r,  the  creature  begins  at  once  to  swim 
about  in  the  most  regular  manner,  and  will  continue  to 
Bwim  until  it  is  exhausted,  if  there  be  nothing  pi«sent  on 
which  it  can  come  to  rest.  If  a  small  piece  of  wood  bo 
placed  on  the  water  the  frog  will,  when  it  comes  in  contact 
with  the  wood,  crawl  upon  it,  and  ia  com«  \o  tm^.   '\& 

FSTCa.  h 


66  PSYCHOLOGY.  [cu.  iii. 

disturbed  from  its  natural  posture,  as  by  being  placed  on 
its  back,  it  imiuediatelj  struggles  to  regain  that  posture ; 
only  bj  the  application  of  continued  force  can  it  be  kept 
lying  on  its  back.  Such  a  frog,  ii  its  flanks  be  gently 
stroked,  will  oroak ;  and  the  croaks  follow  so  regularly  and 
surely  upon  the  strokes  that  the  animal  may  almost  be 
played  upon  like  a  musical,  or  at  least  an  acoustic  instru- 
ment." 1 

§  2.  Constitation  of  ITerYOXis  System. — ^In  all  but  the 
most  primitive  forms  of  life,  what  we  call  a  living  organism 
is  in  reality  a  society  or  community  of  living  beings.  The 
whole  animal  is  ultimately  composed  of  certain  units  called 
cells ;  a  cell  is  the  simplest  particle  of  living  substance 
which  is  permanently  capable  of  independent  life.  Every 
cell  is  bathed  in  the  fluids  of  the  organism,  the  blood  and 
lymph ;  these  fluids  form  the  environment  which  conditions 
its  vital  processes.  It  is  continually  taking  up  substances 
from  this  environment,  submitting  them  to  chemical 
transformation  in  its  interior,  and  giving  out  other  sub- 
stances. This  two-sided  process  of  assimilation  and  dis- 
similation— of  building  up  and  breaking  down — essentially 
constitutes  the  life  of  the  cell ;  it  is  called  metabolism. 

The  tissues  of  the  body,  e.g.  muscular  tissue,  connective 
tissue,  etc.,  are  severally  formed  by  the  union  of  different 
kinds  of  cells.  In  particular,  nervous  tissue  is  constituted 
by  the  union  of  thousands  of  millions  of  specially 
differentiated  cells  called  neurons,  A  neuron  consists  of  a 
cell-body  and  of  branching  processes  which  issue  from 
it.  These  branching  prolongations  of  the  cell-body  are  of 
two  kinds,  dendrons  and  axons.  The  dendrons  terminate 
in  the  immediate  neighbourhood  of  the    cell-body,  and 

*  Text-hook  of  Physiology.  By  Dr.  M.  Foster.  Sixth  Edition. 
Part  III.,  "  The  Central  Nervoua  System,'*  pp.  1000,  1001. 
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there  divide  and  subdiyide  into  minute  twigs,  forming  what 
is  called  an  arborescence.  Axons  are  the  essential  part 
of  nerve-fibres ;  they  pass  for  a  longer  or  shorter  distance 
from  the  oell-bodj;  in  their  course  they  send  out  here 
and  there  offshoots  which  are  called  collaterals.  Tlie 
main  axon  and  each  of  its  collateral  offshoots  seyerally 
terminate  in  immediate  contact  either  with  a  sense-organ 
or  a  muscle  or  a  gland  or  another  nerve  cell  with  its 
dendron.  When  they  thus  terminate,  and  not  till  then, 
they  break  up  into  an  arborescence  of  fine  twigs.  The  pro- 
pagation of  nervous  impulses  from  neuron  to  neuron  is 
made  possible  by  this  final  arborescence  of  the  axon  or 
some  collateral  of  the  axon  mingling  with  the  arborescence 
of  another  neuron.  The  place  where  this  takes  place  is 
called  a  synapse,  or  "  clasping."  It  is  the  place  where  two 
neurons  enclasp  each  other.  The  connexion  is  here  inti- 
mate and  complex.  But  it  consists  only  in  contact.  The 
two  neurons  meet  and  embrace  ;  but  the  substance  of  the 
one  is  not  continued  into  the  substance  of  the  other.  '*The 
arborisations  interlace  and  intermingle,  and  nerve  impulses 
are  transmitted  from  one  nerve -unit  to  another,  through 
contiguous,  but  not  through  continuous  structures.'** 

In  this  way  every  part  of  the  whole  nervous  system 
or  community  of  neurons  is  directly  connected  with 
every  other.  Hence  we  may  raise  the  question  why  it  is 
that  nervous  impulses  travel,  as  they  normally  do,  along 
more  or  less  definite  paths  instead  of  being  indefinitely 
diffused  through  the  whole  system — through  all  the  ways 
open  to  them — and  so  leading,  not  to  definite  and  orderly 
movements,  but  to  a  convulsion  of  the  whole  body.  As  a 
matter  of  fact  something  like  this  does  occur  in  cases  of 
strychnine    poisoning.      The  reason  why  it  is    normally 

*  Halliburton's  Handbook  of  PkyticloQyy  \.  Wl. 
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otherwise  is  connected  with  the  fact  that  at  the  synapse 
where  nerrous  impulses  pass  f  ram  one  neuron  to  another 
there  is  a  certain  resistance  to  be  overcome.  This 
resistance  yaries  in  degree  for  different  synapses.  Hence 
the  wave  of  nervous  disturbance  finds  its  course  barred 
in  certain  directions,  and  so  is  restricted  to  paths  in  which 
it  meets  with  less  obstruction. 

In  part  it  is  the  congenital  constitution  of  the  nervous 
system  which  determines  the  lines  of  least  resistance.  It 
is  in  this  way  that  the  course  of  the  nervous  impulses 
which  give  rise  to  reflex  action  b  predetermined.  But 
there  is  another  condition  of  great  importance  which 
may  be  called  the  formation  of  nervous  habits.  This 
partly  depends  on  the  law  of  neural  association,  which 
is  formulated  as  follows  by  Dr.  McDougall:  "The 
passage  of  a  nervous  impulse  through  a  chain  of  neurons 
leaves  that  chain  more  or  less  permanently  altered  in  such 
a  way  that  its  resistance  to  the  passage  of  the  impulse  is 
in  some  degree  diminished,  so  that  a  feebler  excitement 
of  the  neuron  at  one  end  of  the  chain  will  thereafter  be 
abler  to  propagate  itself  throughout  the  whole.  Hence 
the  more  frequently  nervous  disturbance  has  passed 
through  a  certain  group  of  neurons  the  more  readily  it 
finds  its  way  through  the  same  group  a^in."  Besides 
this  law  of  diminished  resistance,  the  formation  of  nervous 
habits  probably  also  depends  on  another  principle,  long 
ago  laid  down  by  W.  Carpenter;  the  principle  that  the 
nervous  system  **  grows  to  the  way  in  which  it  is 
exercised.'*  The  growth  does  not  consist  in  the  growth 
of  new  neurons.  It  consists  rather  in  a  further  develop- 
ment of  the  processes  which  branch  off  from  the  cell- 
body,  and  meet  in  the  synapses.  The  gradual  formation 
of  nervous  pathways  through  habit  is  in  the  main  confined 
to  the  cortex. 
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§3.  The  Parts  of  the  Nervous  System.— Within  tl 
whole  nervous  system  we  have  to  distinguish  a  peripher 
part  and  a  central  part.  The  central  part  consists  of  tl 
spinal  cord  and  brain.  The  spinal  cord  lies  within  tl 
spinal  column  or  back-bone ;  at  its  upper  end  it  pass 
into  the  head,  where  it  broadens  out  into  what  is  known  i 
the  medulla  oblongata  or  "  bulb."  The  other  parts  of  tl 
nervous  system  situated  within  the  cranium  are  (1)  tl 
hind  brain  or  cerebellum,  consisting  like  the  cerebrum 
two  hemispheres,  and  especially  subserving  the  mainte 
ance  of  equilibrium  of  the  body  as  a  whole  in  rest  and 
motion;  (2)  the  mid  brain,  which  includes  the  opt 
thalami  and  the  corpora  striaia;  this  lies  at  the  base  of  t) 
cerebrum  and  is  most  intimately  connected  with  it;  (: 
the  cerebrum  itself. 

The  peripheral  part  of  the  nervous  system  is  that  whii 
connects  the  central  part  with  other  organs  of  the  bod 
such  as  muscles,  sense-organs  and  glands.  We  need  he 
only  concern  ourselves  with  sense-organs  on  the  one  han 
and  muscles  on  the  other.  The  nervous  system  has  t 
function  of  combining  and  regulating  the  activities  of  t 
other  organs  of  the  body.  Accordingly,  it  is  necessai 
on  the  one  hand,  that  it  should  be  in  communicati< 
with  the  muscles  on  which  movement  directly  depend 
on  the  other  hand  it  is  necessary  that  it  should  be  broug 
into  action  by  agencies  at  work  in  the  environment,  such 
light,  heat,  sound,  gravity,  and  mechanical  pressure  ai 
impact.  For  this  purpose,  certain  of  the  cells  composr 
the  body  have  been  specially  differentiated  so  as  to  be  readi 
excitable  in  peculiar  ways  by  such  external  agencies.  Sen{ 
organs  are  essentially  constituted  by  groups  of  such  ce 
peculiarly  responsive  in  special  ways  to  certain  kinds 
stimulus,  those  of  the  eye  to  light,  those  of  the  ear 
sound,  and  so  on. 


dmiia.  Tliese  are  called  multipolai 
I  But  there  is  another  tvpe  of  neuron  which  has  only  two 
processes,  issuing  from  the  cell-body  in  opposite  directions, 
aud  both  of  tht'ni  are  virtually  axons.  Communication 
between  the  central  nervous  system  and  sense-organs  is 
inaiuly  nieiliated  by  these  bipolar  neurons.  One  axon  and 
its  collaterals  {)as3  to  tlie  culls  of  the  sense-organ  an<l 
finally  "  arboreace "  round  these.  The  other  and  its 
collaterals  pass  to  nerve  cells  within  tlie  spinal  cord  or 
brain  and  finally  arboresoe  round  thesa.  T!ie  cell  body  of 
the  neuron  may  bo  situated  cither  in  tbe  ueiylibuui-hood 
oE  the  sense-orj^an  or  in  the  nei^'hbourbood  of  the  con- 
nected part  of  the  central  nervous  system.  Whore  tbe 
nervous  impulses  travel  to  tbe  coi-d,  as  is  the  case  for  all 
those  due  to  stimulation  of  the  skin  of  the  trunk  and 
limbs,  the  cell-bodies  are  arran),'ed  in  grovips,  calli-d 
spina,!  ganglia,  in  close  proximity  to  tbe  cord  itself.  The- 
places  where  bunilles  of  axons  from  these  groups  of  cells 
enter  the  cord  arc  called  the  sensory  roots  of  the  spinal 
nerves.  The  places  where  bundles  of  nerve  fibres  issue 
from  tbe  coi-d  to  pmceed  to  muscles  are  called  the  roots  of 
motor  nerves.     A  nerve  is  a  bundle  of  nerve  fibres. 
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Let  ua  now  torn  again  to  the  central  nerYoos  system 
and  consider  in  rough  outline  the  way  in  which  its  parts 
co-operate  in  determining  bodily  behaviour. 

What  we  are  mainly  concerned  with  is  the  relation  of 
the  cerebrum  to  the  other  groups  and  systems  of  neurons. 
Here  it  is  above  all  important  to  notice  that  the  cerebrum 
does  not  directly  receive  impressions  from  sense-organs 
through  afferent  nerves,  and  that  it  does  not  directly  send 
out  motor  impulses  to  the  muscular  apparatus.  It 
operates  and  is  operated  on  through  the  other  parts  of  the 
nervous  system.  It  uses  lower  groups  of  neurons  as  its 
instruments.  Its  place  and  office  within  the  whole 
nervous  system  is  analogous  to  that  of  the  system  as  a 
whole  in  relation  to  the  body.  As  the  nervous  system 
initiates,  combines  and  coordinates  the  movements  of  the 
body,  so  the  cerebrum  initiates  or  arrests,  combines  or 
separates  processes  occurring  in  the  spinal  cord,  the  bulb, 
the  cerebellum,  and  other  groups  of  neurons. 

One  way  in  which  this  cerebral  control  may  be  mani- 
fested  is  in  the  partial  or  total  arrest  of  reflex  action 
which  would  otherwise  take  place  owing  to  the  independent 
action  of  lower  nervous  centres.  This  happens  when  we 
stop  an  inconvenient  sneeze  or  cough  or  yawn.  A  good 
example  is  that  of  Granmer  holding  his  hand  in  the 
flames  until  it  was  consumed.  Left  to  itself  the  spinal 
cord  would  have  withdrawn  the  hand  at  once.  This  reflex 
was  checked  by  nervous  impulses  arising  from  the  cerebral 
cortex. 

The  cerebrum  also  controls  lower  centres  in  other  ex- 
tremely important  ways.  It  may  for  instance  isolate  a 
movement  which  originally  forms  part  of  an  inherited 
reflex  action  so  as  to  carry  out  this  movement  by  itself. 
"  The  motor  co-ordination  ancestrally  provided  for  the  ring 
finger   gives  an  extending   of  it  only  in   company   with 


skilled  actious  as  Bwimming,  bicycling,  skating,  and  the 
like.  The  combinatiou  of  tlie  moveuients  ot  the  Ipgs  and 
arms  in  swimming  has  to  he  learned;  and  the  learning 
involves  the  formation  of  a,  neural  habit,  of  a  new  habitual 
grouping  of  processes  within  the  cort<^i.  Sirnilai'ly,  the  com- 
plex combination  and  coailjustment  of  the  movements 
required  for  speaking  a  word  depends  on  nervous  impulse 
from  a  certain  definite  part  of  the  cerebrum  ;  but  the  simple 
movpiiieuts  combined  and  coadjust^tl  in  articulating  the 
word  are  ulfimsi.t«ly  depeudent  oq  the  reflex  appar;itua  of 
lower  centres. 

This  may  be  expressed  by  sayiog  that  other  groups  and 
systems  of  neiirona  are  subsidiary  to  the  corU'x  for  all 
movements  which  are  not  reilex.  Similarly,  e^'en  for  reflex 
actious  of  a  comparatively  complex  naturt'.  relatively  lower 
cenlTes  are,  in  gener.il,  subsidiary  to  higher,  e.g.  the  spinal 
cord  to  the  bulb.  This  is  frequently  illustrated  by  com- 
parison with  the  organisation  of  an  army.  The  principal 
centre  in  the  cerebrum  "  may  l»e  compared  to  the  com- 
mander-in-chief.     This  highest  otHoer   gives    a    general 

'  SherriDgton. 
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order  for  the  moyement  of  a  body  of  troops  in  a  oertain 
direction;  we  maj  compare  this  to  the  principal  motor 
centre  of  the  cortex  sending  out  an  impulse  for  a  certain 
movement  in  a  limb.  But  the  general  does  not  give  the 
order  himself  to  each  individual  soldier  any  more  than 
the  cerebral  cortex  does  to  each  individual  muscle;  the 
order  is  first  given  to  subordinate  officers,  and  their  orders 
are  given  to  their  subordinates  till  in  the  end  they  are 
distributed  to  the  individual  men,  who  must  move 
in  harmony  with  their  fellows  both  as  regards  time  and 
place.  So  the  subsidiary  nerve  centres  .  .  .  enable  the  im- 
pulse to  be  widely  distributed  by  collaterals  to  numerous 
muscles  which  contract  in  a  similar  orderly,  harmonious 
and  coordinate  manner."  The  like  holds  in  the  reverse 
direction  for  afferent  impulses.  "  Just  as  a  private  in  the 
army,  when  he  wishes  to  communicate  with  the  general, 
does  so  through  one  or  several  subordinate  officers,  so  the 
sensory  impulse  passes  through  many  cell-stations  or  subsi- 
diary centres  on  the  way  to  the  highest  centre."  ^ 

§  4.  Empirical  facts  of  the  connexion  between  psychi- 
cal process  and  cerebral  process. — Nothing  which  takes 
place  in  other  parts  of  the  nervous  system  is  found  to  make 
any  difference  to  consciousness  except  in  so  far  as  it  gives 
rise  to  changes  in  the  cerebral  cortex  and  its  annex  the 
mid-brain ;  on  the  other  hand,  the  suspension  or  alteration 
of  oertain  cerebral  processes  appears  uniformly  to  be 
accompanied  by  suspension  or  alteration  of  conscious  pro- 
cess. Hence  we  may  conclude  generally  that  in  the  cerebral 
cortex,  and  the  cerebral  cortex  alone,  the  conscious  life  of 
human  beings  is  directly  conditioned  by  neural  occurrences. 

This  general  doctrine  is  further  defined  and  confirmed 
by  the  results  of  investigation  into  the  localisation  of 

» Halliburton,  Handbook,  pp.  701  aud  1^1. 
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cerebral  functions.  It  has  been  discoyered  that  a  large 
part  of  the  cortex  can  be  mapped  out  into  distinct  districts, 
which  fall  into  two  classes.  On  the  one  hand,  there  are 
motor  areas ;  each  specially  and  distinctiyely  the  seat  of 
nervous  impulses  which,  passing  directly  to  lower  centres, 
finally  reach  certain  definite  groups  of  muscles,  and  con- 
sequently produce  movements  of  a  certain  part  of  the  body. 
On  the  other  hand,  there  are  sensory  areas ;  these  are  only 
indirectly  concerned  in  production  of  movement  in  so  &.r 
as  nervous  impulses  a^e  propagated  from  them  to  motor 
areas.  But  each  sensory  region  is  distinctively  connected 
with  a  special  kuid  of  sensation  and  the  corresponding 
mental  imagery^ 

Let  us  consider  first  the  sensory  areas.  The  general 
principle  which  determines  their  localisation  is  this  : — The 
sensory  area  corresponding  to  a  certain  class  of  sensations 
is  found  in  that  region  of  the  cortex  where  nervous  impulses 
reach  it  from  the  appropriate  sense-organ.  The  local  sepa- 
ration of  the  parts  of  the  cerebrum  connected  with  different 
sense-experiences  is  founded  on  the  "  separateness  of  the 
incoming  channels  from  the  organs  of  sense.'' ^  Thus 
nervous  impulses  originating  in  the  retina  of  the  eye 
mainly  reach  the  cerebrum  in  a  certain  part  of  the  occipi- 
tal lobe  of  the  cortex:  and  it  is  here  that  the  nervous 
arrangements  are  situated  on  which  visual  experiences 
depend.  There  is  some  reason  for  holding  that  this  is 
again  subdivided  into  two  regions,  one  for  sensations 
proper  and  the  other  for  visual  imagery — ^for  those  mental 
revivals  of  visual  sensation  which  occur  independently  of 
actual  stimulation  of  the  eye. 

The  evidence  for  this  separate  localisation  of  an  area 
distinctively  concerned  with  visual  experience  is  drawn  from 

^  Sherringtoa,  Encyd,  Brit.,  VoL  14,  p.  411. 


1 4]  BODY  AND  MIND.  75 

many  sources,  including  experiments  on  animals.  We 
need  only  refer  to  the  evidence  gathered  from  cases  of 
injury  or  destruction  of  this  part  of  the  cortex  in  human 
beings.  Such  injury  or  destruction,  according  as  it  is  more 
or  less  complete,  is  accompanied  by  more  or  less  complete 
failure  of  visual  experience.  "  If  the  whole  of  the  occipi- 
tal cortex  of  one  hemisphere  of  the  cerebrum  (say  the  left) 
is  destroyed  (as  by  the  rupture  of  a  blood  vessel  in  that 
region)  the  patient  suffers  permanently  the  defect  of  vision 
known  as  hemianopsia,  i.e.  the  optical  impressions  made 
on  the  left  halves  of  both  retinae  no  longer  excite  visual 
sensations ;  for  the  left  halves  of  both  retinae  are  connected 
directly  only  with  the  left  occipital  cortex.  In  rare  cases 
in  which  the  occipital  cortex  of  both  cereoral  hemispheres 
is  gravely  injured,  visual  sensation,  perception  and  imagi- 
nation are  almost  completely  destroyed;  and  though  no 
case  of  the  complete  destruction  of  the  occipital  cortex  of 
both  hemispheres  has  been  carefxdly  studied,  the  evidence 
at  present  available  is  held  by  almost  all  physiologists  to 
warrant  the  belief  that  in  such  a  case  the  patient  would 
be  completely  deprived  of  all  power  of  visual  sensation, 
perception  and  imagination."  ^ 

In  close  connection  with  this  visual  area  there  is 
a  region  which  the  study  of  diseases  of  language  has 
shown  to  subserve  especially  the  perception  of  written 
words  as  such.  Injury  to  this  part  of  the  cortex  may  leave 
the  power  of  vision  in  other  respects  comparatively  unim- 
paired; but  it  abolishes  the  power  of  reading  what  is 
written  or  printed.  The  words  are  seen  but  they  appear 
merely  as  marks  on  paper. 

There  is  good  evidence  that  more  or  less  definitely  cir- 
cumscribed areas  of  the  cortex  are  connected  respectively 

^  McDougall,  op.  cU.f  p.  103. 


the  body.  First  comes  the  area  concerned  with  movements 
of  the  toei,  then  follow  consecutively  those  for  movements 
of  the  ankle,  the  knee,  the  hip,  the  shoulder,  the  elbow,  the 
wrist,  the  fitigera  and  thumb,  the  eyes,  the  ear,  the  eyelida, 
the  nose,  closure  of  jaw,  opeiiinij  of  jaw,  vocal  chorda  and 
mastication.  The  relative  size  of  the  several  areas  ia  con- 
ditioned by  the  variety,  delicacy  and  complexity  of  tho 
movemeuLs  tiiey  are  concerned  in  producing,  not  by  the 
size  of  tile  bodily  organ  with  wliicli  they  are  connected. 
Thus  the  cortical  area  for  the  iutnd  ia  larger  than  thoije 
for  the  whole  abdomen  and  neck  eoinbinod ;  that  for  the 
thumb  ia  larger  than  that  for  the  neck. 

The  part  played  by  motor  ar.-aa  seoma  to  be  limiteil  to 
the  production  and  coord  iuiit  ion  of  movement*.  It  would 
scf^m  that  they  are  not  directly  eoiinecteil  with  sensations 
or  sensory  inui^os  or  with  iiujthiui;  which  is  properly  mental. 
It  was  once  supposed  that  the  outward  dischartfe  of  nervous 
impulses  from  the  corteit  to  the  muscles  was  immediately 
connected  with  a  peculiar  kind  of  sensation,  called  "  sense 
of  effort "  or  "  sense  of  innervation."  But  this  view  has 
been  generally  discarded. 

A  striking  confirmation  of  the  position  that  the  motor 
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areas  are  not  immediately  connected  with  any  sensation 
has  been  recently  supplied  by  an  experiment  carried  out  by 
Dr.  Cusbing,  of  Baltimore.  I  have  already  mentioned  that 
the  cortical  region  subserving  tactile  and  allied  sensations 
is  supposed  to  lie  behind  the  motor  areas  and  in  their 
immediate  neighbourhood.  Now  Dr.  Cushing  had  two 
patients  in  whom  both  the  motor  region  and  the  tactile 
region  of  the  cortex  were  exposed.  He  f  oimd  that  by  directly 
stimulating  the  several  motor  areas  he  could  evoke  corre- 
sponding movements  of  the  body.  But  no  sensations  were 
felt  except  "  those  which  accompany  forced  changes  of 
position  in  the  parts  moved '' '  such  as  would  occur  when 
another  person  took  them  in  his  hand  and  moved  them. 
"  On  the  other  hand,  stimulation  of  the  tactual  areas 
produced  no  movements,  but  gave  definite  sensory  im- 
pressions which  were  likened  by  one  patient  to  a  sensa- 
tion of  niunbness,  and  by  the  other  to  definite  tactual 
impressions.*'  * 

This  experiment  also  disposes  of  the  view  that  the  motor 
areas  are  directly  connected  with  the  will.  For  enforced 
changes  in  the  position  of  a  limb,  and  the  sensations 
which  arise  in  consequence  of  such  changes,  certainly  do  not 
constitute  a  volition.  A  volition  is  the  intention  or  deter- 
mination to  act,  not  the  mere  production  of  movement ; 
otherwise  all  refiiex  action  would  be  volition  and  we  might 
regard  the  muscles  themselves  as  the  seats  of  will. 

Only  part  of  the  cortex  has  been  mapped  out  into  sensory 
and  motor  areas  with  definitely  localised  functions.  Of  the 
rest  we  can  only  say  that  it  consists  of  neurons  and  groups 
of  neurons  which  supply,  in  immensely  complex  ways,  lines 
of  communication  with  each  other  and  with  the  sensory 
and  motor  areas.     Such  portions  of  the  cortex  have  been 

*  Halliburton,  op.  cit.,  p.  729. 


of  ma.tter  and  miiid  and  their  relative  place  and  function 
within  the  universe  as  a  whole. 

From  the  purely  scientific  point  of  view,  two  nuiiu 
Iijpotlieses  are  ciirrent,  the  hypothesis  of  parallelism  luid 
the  hypotliesis  of  iuf«raction.  Parallelism  is  characterised 
by  the  uncompromising  demand  in  dealing  with  the 
material  world  and  its  processes,  that  all  factors,  agencies, 
and  conditions  which  are  not  themselves  material  are  to 
he  escluded.  All  motion  and  all  redistribution  of  material 
energy  must  on  this  view  be  explained  according  to  genei'al 
lawB  as  the  result  of  previous  motion  and  distribution  of 
energy. 

This  principle  ia  applied,  not  only  to  inorganic  matter, 
but  also  to  living  oi^nisms  and,  in  particular,  to 
occurrences  within  the  brains  of  men  and  animals. 
Neurons  and  groups  of  neurons  are  simply  portions  of 
matter,  just  as  a  stone  is,  and  tlio  propagation  of  nervous 
impulses  from  neuron  to  neuron  is  as  much  a  pliysic<)- 
chemical  process  aa  the  burning  of  a  ciindle.  In  eiplairi- 
ing  how  a  candle  burns,  science  assumes  that  a  complete 
account  of  what  takes  place  can  be  given  witliout  referring 
to  anything  bub  the  existence  of  material  things  and  their 
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states  and  processes.  Similarly,  in  explaining  how  nervous 
impulses  are  generated  and  propagated  it  is  as3umed  that 
no  condition  comes  into  play  except  previous  and  simul- 
taneous states  and  processes  in  the  nervous  system  itself, 
in  the  rest  of  the  body,  and  in  the  material  environment. 

Now  if  we  suppose  that  in  consequence  of  the  agency  of 
any  immaterial  existence  or  occurrence  something  happens 
within  the  cerebral  cortex  which  would  not  otherwise 
happen  in  the  same  way  as  the  outcome  of  purely  material 
conditions,  the  unbroken  continuity  of  physical  explanation 
is  destroyed.  A  factor  is  introduced  as  contributing  to 
determine  occurrences  in  the  material  world  which  is  not 
itself  material.  But  consciousness  seems  utterly  hetero- 
geneous in  its  nature  from  extension  and  motion  in  splU^e. 
Hence,  to  introduce  a  conscious  being,  as  such,  in  order  to 
account  for  what  takes  place  in  the  brain,  is  to  introduce 
an  immaterial  factor  in  the  explanation  of  material  pro- 
cesses. The  movement  of  striking  a  match  is  due  to  the 
contraction  of  certain  muscles,  and  this  again  is  due  to  the 
propagation  of  nervous  impulses  which  have  their  com- 
mencement in  the  cerebral  cortex.  If  we  say  that  the 
cortical  process  is  initiated  or  in  any  way  controlled  or 
modified  by  the  desire  to  light  a  cigarette,  we  introduce  a 
condition  which  is  quite  foreign  to  the  order  of  the  material 
world.  Abiding  by  the  point  of  view  of  physical  science, 
we  must  say  that  the  cortical  process  is  traceable  entirely  to 
material  conditions  simultaneous  with  it  and  immediately 
preceding  it.  >s  for  the  desire  to  light  the  cigarette,  we 
must  say  that  this  somehow  arises  in  connection  with  the 
cortical  process,  and  that  wherever  a  cortical  process, 
sufficiently  similar,  takes  place,  a  similar  conscious  state 
comes  into  being.  But  we  must  not  say  that  the  desire, 
as  distinguished  from  the  brain  events  which  accompany 
it,  has  any  influence  in  determining  tlie  xisAAXc^  ^tA  ^!A>^x«fo 


Opposed  to  thia  hypotliesis  is  that  of  iateraction. 
Accordiuij  to  thia,  couacioua  life  ia  itself  a,u  imlepeadent 
factor  which  controla  and  moditlea  the  course  of  nervous 
iinpulsL's  BO  as  to  produce  effeyts  inexplicable  by  reference 
to  merely  material  couditiona.  Ou  this  view,  when  my 
desire  to  li^'ht  a  cigarette  ia  followed  by  the  bodily  move- 
ment of  atrikiu^  a  mateli,  this  ia  not  due  merely  to  the 
brctiu  processes  whicli  accompany  the  occurronce  of  the 
desire.  It  involves  also  the  operation  of  the  desii-e  itself, 
controlling  and  modifying  nervous  occurrencea,  so  that 
they  follow  a  course  which  they  would  not  have  followed 
if  leEt  to  themselves.  The  How  of  events  within  the  corte.i 
and  tlie  consequences  which  follow  from  it  are,  according 
to  the  hypothesis  of  interaction,  guided  and  directed  by 
conscious  interest  and  purpose  so  aa  to  le:id  to  the  satis- 
fiiction  of  couscioua  inlerest  and  purpose. 

On  tJie  contrary,  if  we  accept  the  alternative  hypothesis 
of  parallelism,  wo  must  suppose  the  universe  so  constituted 
tliat  nervous  processes^  this  of  themselves ;  we  must 
suppose  that  without  cMscious  control  and  guidance  thoy 
of  themselves  take  sucWa  coui-se  as  to  minister  to  the  ends 
^   must  suppose   that   tlie   nebular 
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chaos  was  so  constituted  that  a  series  of  changes  was 
bound  to  take  place  in  it  in  accordance  with  physical, 
chemical,  and  mechanical  laws,  so  that  when  I  now 
desire  to  light  a  pipe  mj  body  meets  mj  requirements  bj 
going  through  the  movement  of  striking  a  match. 

Let  us  now  inquire  what  support  these  alternative  hypo- 
theses find  in  the  facts  ascertained  bj  observation  and 
experiment.  C!onsider  first  of  all  the  broad  fact  that  con- 
scious life  proceeds  only  in  immediate  connexion  with 
oertaia  processes  in  the  cerebral  cortex,  so  that  when  these 
processes  are  abolished,  say  by  inhaling  chloroform, 
conscious  life  ceases.  Plainly,  events  of  this  kind  are 
open  to  alternative  interpretation.  They  agree  with  the 
view  that  consciousness  is  merely  a  concomitant  of  certain  k 
nervous  processes.  But  they  also  agree  equally  well  with 
the  view  that  these  nervous  processes  are  indeed  indis- 
pensable conditions  of  consciousness,  but  not  the  only 
indispensable  conditions.  A  proper  supply  of  blood  con- 
taining oxygen  is  necessary  to  the  nervous  processes 
themselves  ;  without  such  a  blood  supply  the  metabolism 
in  the  cells  of  the  nervous  system  cannot  go  on.  But 
it  would  be  absurd  to  argue  that  the  blood  supply  is 
the  sole  condition  of  nervous  metabolism  and  that  the 
neurons  themselves  and  their  peculiar  constitution  have 
nothing  to  do  with  it,  or  that  they  themselves  in  their 
turn  have  no  effect  on  the  blood  supply.  Similarly,  there 
may  be  a  soul  distinct  from  the  body  and  interacting 
with  it,  although  the  conscious  life  of  which  this  soul  is 
the  subject  can  only  go  on  in  connexion  with  certain 
nervous  processes  taking  place  in  the  cerebral  cortex. 

Nor  is  the  state  of  the  case  sAred  when  we  take  into 
account  the    ascertained  facts   0^ cerebral    localisation. 
What  follows  from  these  facts  is  qvply  this :  we  cannot 
^  have  certain  experiences  in  the  Wm  o^  seusatvoM  ^jkA 
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totally  Tiiysterious  and  unaccountable  from  the  scientific 
point  of  view,  or  postulate  the  cooperation  of  a  factor 
which  is  not  itself  inateiia,l. 

Apart  from  metaphyaical  theories  and  eiplanjitions,  the 
faypotliesia  of  pariLllelistu  chooses  the  first  alternative;  it 
leaves  the  occurrence  of  cousciouauesa  a.ni.1  its  modee 
totally  uiysterious  and  unaccountable.  In  one  respect 
the  facts  of  cerebi'al  localisation  enhance  this  difficulty, 
rather  than  relieve  it.  For  they  seem  to  show  that  pro- 
cesses may  go  on  in  the  cortex  otherwise  similar  to  those 
immediately  connected  with  consciousness,  which  none  the 
less  are  not  so  connected.  The  evidence  iudicates  that  no 
conscious  experience  accompanies  excitement  of  the  motor 
areas.  But  the  motor  areas  are  juat  those  which  have 
been  moat  precisely  and  accurately  mapped  out  by  the 
investigation  of  cerebral  localisation. 

It  ought  also  to  he  borne  in  mind  that  the  greater  part 
of  the  Cortes  has  not  been  connected  with  specially  localised 
function.  The  results  obtained,  though  remarkable  in 
theuiselvea  and  highly  creditable  to  the  acumen  and 
industry  of  physiologists,  are  yet  relatively  very  meagre. 
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Thej  are  limited  to  the  recognition  of  certain  areas  espe- 
cially connected  with  certain  kinds  of  sensation  and 
imagery.  But  our  mental  life  is  verj  far  indeed  from 
consisting  wholly  in  sensations  and  images.  There  is  also 
attention,  interest,  purpose,  the  persistent  : 
ends,  through  trial  and  failure,  reasoning.  '  i  :  ".  n. 
voluntary  determination,  and  so  on.  It  is  u..  •  1/  .i  vt-.ry 
vague  conjecture  that  these  in  their  various  special  forms 
are  immediately  connected  with  special  process^  in  special 
parts  of  the  cortex.  All  that  we  know  about  other  parts 
of  the  cortex,  besides  the  motor  and  sensory  areas,  is 
that  they  consist  of  groups  of  neurons  which  serve  to 
link  the  sensory  areas  with  each  other  and  with  the  motor 
areas. 

If  we  ask  why,  on  the  interaction  theory,  conscious 
process  should  be  indispensably  conditioned  by  cerebral 
process,  it  is  not  difficult  to  find  a  plausible  answer.  For, 
on  any  view,  the  body  is  the  medium  of  communication 
between  the  mind  and  the  rest  of  the  world,  and  the  mind 
is  in  communication  with  other  parts  of  the  body  only 
inasmuch  as  these  are  connected  with  the  cortex.  But  it 
may  well  be  that  mental  functions  are  throughout  essen- 
tially conditioned  by  interaction  between  the  mind  and 
other  things.  Hence,  it  is  natural  that  mental  process 
should  be  uniformly  conditioned  by  brain  process. 

It  would  seem  that  a  general  consideration  of  the  em- 
pirical facts  does  not  favovir  parallelism  rather  than 
interactionism.  On  the  contrary,  interactionism  appears' 
prima  facie  to  be  the  more  natural  and  easy  hypothesis.  A 
more  detailed  examination  of  the  conception  of  parallelism 
makes  parallelism  still  more  difficult.  The  theory  is  that 
every  difference  and  resemblance  betwepn  psychical  states 
and  events  is  regularly  paired  ofE  with  a  corresponding 
difference  and  resemblance  in   contemporaneous  cerebral 
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portance  from  tlie  purely  pliysiiilogical  point  of  view. 
All  that  par^illelisiu  cau  maintain  is  that  there  is  some 
;  difference  in  the  metabolisiu  of  nerve  cells  regularly 
paired  off  with  the  psychical  difference. 
I  The  brntJiUy  empirical  nature  of  the  connexion  is  most 
evident  wlien  we  compare  the  unity  of  the  individual  con- 
sciousness and  the  relation  of  the  knowing  and  willing 
subject  to  objects  known  or  willed,  with  any  possible 
relations  within  the  nervous  system.  What  can  be  the 
physiological  counterpart  of  the  unity  and  identity  of  the 
conscious  self  and  of  its  own  awareness  of  itself  as  one 
and  identical  ?  Nothing  like  it  is  conceivable  in  the  brain 
or  in  any  part  of  the  material  world.  Matter  is  infinitely 
divisible,  and  every  portion  into  which  it  can  be  divided  is 
just  as  much  a  distinct  and  indepenilent  material  sub- 
stance, just  as  much  a  separate  parcel  of  matter,  as  any 
other.  But  the  conscious  self  is  not  divisible  into  con- 
,  scions  selves.  It  is  in  the  strictest  sense  individual  or 
indivisible.  Wlien  I  compare  a  sensation  of  purple  with 
a  sensation  of  blue  and  apprehend  their  liki^ness  and 
difEereuee,   the   sensations  are    distinct,    but   my    appre- 
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hension  of  them  in  their  relation  to  each  other  is  a  single 
act,  having  a  unique  sort  of  unitj  to  which  there  can  be 
nothing  at  all  similar  in  the  material  world.  The  utmost 
parallelism  can  maintain  is  that  the  unitj  of  con- 
sciousness always  accompanies  a  specially  systematic  and 
intimate  connexion  between  certain  groups  of  neurons. ' 
But  this  connexion  cannot,  from  the  nature  of  the  case, 
be  fundamentally  different  in  kind  from  all  other  material 
connexions,  as  the  unity  of  consciousness  is  fundamentally 
different  from  all  other  forms  of  unity.  It  cannot  indeed 
be  fundamentally  different  from  other  connexions  within 
the  nervous  system  which  have  no  conscious  correlate. 
For,  in  the  last  resort,  such  connexion  consists  merely  in 
the  propagation  of  a  physico-chemical  process  from  one 
neuron  to  another. 

It  is  equally  clear  that  the  relation  of  the  knowing  or 
willing  subject  to  its  object  cannot  be  paralleled  by  any 
possible  relation  between  material  things.  I  think  of  the 
civil  war  in  China,  or  of  the  interpretation  of  v^  —  1,  or  of 
the  other  side  of  the  moon,  or  of  my  having  voted  yester- 
day in  the  town  council  election.  These  are  the  objects 
which  I  mean,  to  which  I  intend  to  refer.  But  when  I 
thus  mentally  refer  to  \^  —  1  as  having  an  interpretation, 
obviously  there  can  be  no  analogous  relation  of  my  body 
or  the  neurons  of  my  brain  to  the  root  of  —1.  Material 
things  may  be  near  each  other  in  space;  they  may 
causally  interact  with  each  other ;  but  they  cannot  do  any. 
thing  like  meaning  or  intending  each  other.  The  parallelist 
must  content  himself  with  saying  that  when  I  think  of  A, 
tlie  process  going  on  in  my  brain  mus^  Ibe  in  some  way 
different  from  what  it  is  when  I  think  of  B. 

ParalleUsm  then,  if  it  exists,  must  have  a  brutally 
empirical  character.  There  is  very  little  scope  for  the 
application  of  any  intelligible  principle  whicli  ^V^aW.  ^\\a^<^ 


scious  iudiviiliiiil  distinct  from  the  body  who  is  constantly 
influenciog  and  being  influenced  by  bodily  occurrences. 
y/la.  fiict,  paralleliscn  owes  its  plausibility  very  largely  to 
the  assumption  that  in  one  respect  at  least  there  is  a  real 
and  thorou,^h-going  analogy  between  mental  and  cerebral 
process,  which  enalilea  us  to  regard  their  concomitance  as 
the  expression  of  an  intelligible  principle.  It  assumes 
that  there  is  a  real  analogy  and  a  systematic  correspon- 
dence between  neural  habit  and  mental  association — ^what 
in  ordinary  language  we  call  association  of  ideas.  As  the 
sight  or  the  idea  of  smoke  calls  up  the  idea  of  fire,  through 
the  conjunction  of  smoke  aad  fire  in  past  experience,  so, 
it  is  held,  the  eicitement  of  the  group  of  neurons  corre- 
sponding to  the  idea  of  smoke  evokes  the  excitement  of 
the  group  which  corresponds  to  the  idea  of  fire,  owing  to 
a  nervous  impulse  having  frequently  passed  between  them 
in  the  previous  history  of  the  brain.  This  view  looks 
plausible  at  the  first  blush.  But  as  soon  as  we  come  to 
apply  it  in  detail  we  encounter  difficulties  which  thri'ateu 
tu  bring  us  to  a  staudstill.  These  are  found  (1)  in  flic 
nature  of  mental  associations,  and  (13)  in  the  way  in 
which  motor  habita  are  formed. 
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As  regards  the  first  point,  the  problem  for  parallelism 
would  be  comparatiyelj  simple  if  all  mental  association 
could  be  directly  reduced  to  an  association  between  sensa- 
tions or  mental  images,  as  in  the  case  of  smoke  and  fire. 
Here  the  sight  of  smoke  has  frequently  been  conjoined 
either  simultaneously  or  in  close  succession  with  the 
sight  of  fire.  Hence  we  may  say  that  the  two  corre- 
sponding groups  of  neurons  haying  been  frequently  ex- 
cited together,  the  resistance  at  their  synapses  has  been 
lowered  so  that  a  nenrous  impulse  in  the  one  readily 
and  rapidly  spreads  to  the  other.  But  by  far  the 
greater  part  of  our  associations  do  not  exhibit  this 
character.  The  only  general  principle  which  determines 
their  acquisition  is  that  they  enable  us  to  retain  and 
call  to  mind,  as  occasion  requires,  such  objective  con- 
nexions as  have  aroused  our  interest  and  attention.  It  is 
relations  of  meaning,  not  mere  conjunctions  of  sensations 
and  sensuous  images,  which  are  all-important.  These 
relations  may  be  logical,  mathematical,  aesthetic,  ethical ; 
they  may  be  abstract  or  concrete.  The  function  of 
association  is  in  all  cases  to  enable  us  to  retain  the  result 
of  the  mental  work  which  we  have  previously  gone 
through  in  discerning  them,  so  that  this  work  does  not 
need  to  be  done  oyer  again.  When  A  suggests  B 
through  association,  it  is  because  A  has  been  previously 
attended  to  as  related  in  a  certain  way  to  B,  and  B  is 
suggested  only  in  so  far  as  it  is  a  term  in  this  relation. 

Now  the  crucial  problem  for  parallelism  is  to  show 
neural  correlates  for  the  boundless  variety  of  special 
relations  on  which  association  depends.  For  example,  I 
find  in  a  Latin  grammar  the  line  "  Tum  pius  Aeneas 
umeris  abscondere  vestem " ;  I  immediately  think  of  a 
notice  which  I  had  seen  in  St.  John's  College,  Cam- 
bridge,  "  Smoking   is   not    allowed   in    the   courts   and 


Eeusuuus  images  ? 

Or  take  aa  another  example  the  lines  : 

Music  thnt  gcntlicr  on  the  epii-it  Hca 
Tlmn  lir'd  eytlids  upon   tirM  eyca. ' 

What  oil  the  side  of  neural  habit  mm  correspond  to  the 
associative  conuexion  here,  which  consists  in  a  subtle 
analogy  between  the  relation  of  a  certain  kind  of  music  to 
a  tired  spirit  and  thecljMng  of  tiud  evelids  upon  tirel 

Now  it  is  true  that  our  jgnoiance  of  what  takes  jlite  in 
the  brain  is  iinmense  so  thit  after  all  it  nia>  not  be  im 
possible  that  some  parallel  la  the  neural  connexions  miv 
',  exist  corresponding  to  such  associations  of  ideas  liut 
this  appeal  to  ignoiauce  is  the  oulj  resource  open  to  the 
parallelist.  Otbernise  he  is  helpless  In  an>  case  t)ie 
mere  law  of  neural  h  ibit  is  b>  its  If  ulteiJv  insiiffiiicut 
to  account  for  the  f  icts  We  haie  neit  to  exaiiiirif  lln;, 
law  of  neunil  habit  itself  1  lie  fjuesli  n  is  will  tli(,r  ii  iit 
from  other  assumptions  and  m  pirticiilir  apiit  from  the 

I  TcnnvBon.  Lolu)  Kiiers.    The  ilkistiatiL.ii  is  iist-rl  by  ^[t-l^^,liJ,■(^ll, 
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independent  cooperation  of  conscious  process,  it  can  be 
made  to  account  for  the  facts. 

The  law  is  that  the  **  passage  of  a  nervous  impulse 
through  a  chain  of  neurons  leaves  that  chain  more  or  less 
permanently  altered,  in  such  a  way  that  its  resistance  to 
the  passage  of  the  impulse  is  in  some  degree  diminished." 

Now,  if  this  is  put  forward  as  a  complete  account  of  the 
way  in  which  neural  habits  are  acquired,  it  is  obvious  that 
there  is  a  vicious  circle.  For  it  presupposes  that  nervous 
impulses  are  already  restricted  to  definite  pathways. 
When  once  it  is  assumed  that  a  neural  process  pursues  a 
definite  course  from  a  to  b,  then,  according  to  the  law  of 
neural  habit,  fresh  nervous  impulses,  starting  from  a  under 
similar  conditions,  will  tend  to  pursue  a  similar  course ;  and 
the  more  frequently  they  have  traversed  this  line  before, 
the  stronger  is  the  tendency  to  traverse  it  again.  But  the 
law  does  not  account  for  the  original  restriction.  To  ex- 
plain this  we  must  have  recourse  to  some  other  principle. 
The  question  is  whether  the  physiology  of  the  nervous 
system  can,  by  itself,  supply  such  a  principle.  The  only 
suggestion  which  has  been  made  from  this  point  of  view 
is  that  when  two  groups  of  neurons  have  been  excited 
simultaneously  or  in  close  succession,  the  discharge  of 
nervous  impulse  from  the  one  to  the  other  meets  with  less 
resistance.  But,  in  the  first  place,  it  is  by  no  means  clear 
why  this  should  be  so,  and,  in  the  second  place,  it  does  not 
cover  the  actual  facts  of  the  formation  of  neural  habits. 
•^  The  clearest  and  most  typical  cases  are  supplied  by  the 
acquisition  of  bodily  aptitudes  for  such  actions  as  walking, 
speaking,  swimming,  dancing,  and  so  forth.  Now  these 
are  not  learned  merely  by  passive  repetition  of  movements 
which  we  have  chanced  to  make  in  the  past.  They  involve 
throughout  a  selective  activity  by  which  unsuitable  modes 
of  behaviour  are  weeded  out  and  suitable  mode&  ol  b^ 


is  ilprii(it;e<i.  Obviously,  if  these  relatirely  unsucceHsful 
modes  of  Iwhivioui  wero  retained  and  i-cpeated  iu  tlia 
p  ime  w  ly  as  the  successful  ones,  the  child  would  never 
Uarn  to  wa,llc  at  all  He  would  so  on  stumbling  and 
filling  ill  hi9  life  tn  he  stumbled  aud  fell  to  begin  with; 
anil  the  same  holds  ^ood  for  such  later  acquisitions  as 
Ewimmini;  or  gnit  pluing.  Now,  plainly,  no  principle 
which  confines  itselt  to  the  assertion  tlint  conjuuctioua  of 
nerioua  piocestes  tend  to  recur  again  merelj  because  they 
have  occurifd  befoie  will  account  for  this  selection  of 
successful  m  dea  of  behiviour  and  gradual  eiirainatiou  of 
unsuccessful  modes  of  behaviour. 

Wo  must  ilso  recognise  as  an  essential  factor  the  con- 
trolling influence  of  subjective  interest,  the  direction  of 
conscious  life  toward'j  en  Is  The  question  for  parallelism 
is  whether  any  likely  ph>siolo^cal  correlate  can  bo  fouuil 
for  this  ttleolof;ical  control  The  psychical  factor  is  plainly 
revealci  to  ui  m  eier\  moment  of  our  livesi  it  is  a  rer^i 
rnuxn  one  which  is  intlcpeu lently  known  to  exist.  If  it 
liiis  siiili  a  noivous  c  untf  rpirt  as  must  l>e  assumed  bv  a 
cunsistent  piralleli'-!  this  nervous  counliTpart  is  ocrhiiiilv 
not  inilependentlj  kui  n  n      It  is  merely  conjectured  on  the 
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basis  of  the  general  hypothesis  of  parallelism.  Oan  this 
conjecture  be  put  into  a  likelj  form  ?  In  the  present  state 
of  physiological  knowledge,  no  positive  and  distinct  hypo- 
thesis is  to  be  foimd  which  has  any  plausible  claim  to 
cover  the  facts.  Here  again,  parallelism  must  appeal  to 
our  immense  ignorance  of  what  takes  place  in  the  brain. 
But  this  appeal  to  ignorance  is  not  a  positive  argument. 
If  we  take  the  facts  as  they  stand,  it  seems  to  be  a  natural 
hypothesis  that  the  selective  and  controlling  influence  of 
subjective  interest  is  a  distinct  factor  which  independently 
cooperates  with  physiological  conditions  in  the  formation 
of  nervous  habits. 

This  view  is  reinforced  by  another  consideration.  It  is 
an  intensely  significant  fact  that  interest  and  attention  are 
present  only  in  the  process  of  forming  neural  habits,  and 
tend  to  disappear  in  proportion  as  the  nervous  pathways  v 
become  fully  fixed  and  organised,  approximating  in  charac- 
ter to  those  on  which  reflex  action  depends.  "It  is  a 
familiar  truth  that  the  first  acquisition  of  a  habit  or  an 
association  requires  attentive  effort  and  clear  consciousness 
of  the  several  steps  of  the  process,  and  that  with  repetition 
the  process  goes  on  more  'automatically,*  more  smoothly 
and  easily  and  with  less  clear  consciousness  of  the  end,  or 
of  the  steps,  or  of  the  impressions  by  which  it  is  guided ; 
and  finally,  after  sufficient  repetition,  it  seems  to  go  on 
without  any  effort  or  attention,  and  without  our  being 
conscious  of  it,  save  possibly  in  an  extremely  obscure 
fashion."^  Interest  and  attention,  then,  are  found  only 
"  where  a  new  path  has  to  be  forced  through  the  untrodden 
jungle  of  nerve  cells."  * 

What  can  be  the  reason  for  this  limitation  ?     The  most 
obvious  interpretation  is  that  interest  and  attention  are  pre- 

*  MoDougall,  Body  and  Mindy  p.  276.  *  Ibid,,  p.  277. 
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aent  where  they  are  needed  for  the  special  work  of  teleolo- 
gical  direction,  and  that  where  the  nervous  processes  have 
become  so  educated  bj  the  previous  cooperation  of  conscious 
attention  and  interest,  that  they  can  pursue  a  definite  and 
useful  course  by  themselves,  thej  are  then  left  to  them- 
selves. A  machine,  such  as  a  watch  or  a  steam  engine, 
when  once  it  has  been  constructed  and  adjusted  and  set 
in  action  in  accordance  with  conscious  thought  and  pur- 
pose, maj  go  on  working  by  itself  in  fulfilment  of  conscious 
design ;  in  the  same  way  cerebral  processes,  ^hen  once  they 
have  been  fully  organised  under  the  control  of  the  '*  spirit's 
^  plastic  stress/'  may  proceed  of  themselves  without  the 
cooperation  of  consciousness. 

Are  we  then  justified  in  rejecting  parallelism  altogether 
as  a  baseless  and  arbitrary  suggestion  P  This  would  be 
too  hasty  in  view  of  the  fact  that  for  the  last  fifty  years 
it  has  been  the  orthodox  creed  of  physiologists  and 
psychologists  alike,  and  that  even  now  it  is  more  widely 
accepted  than  any  other.  What  reasons  have  given  it  its 
currency  among  the  highest  authorities  ?  These  are  partly 
scientific  and  partly  metaphysical. 

On  the  scientific  side  the  main  motive  is  the  desire  to 
maintain  continuity  in  the  physical  explanation  of  physical 
phenomena  which  would  be  broken  by  the  admission  of  a 
psychical  factor  as  conditioning  physical  processes  within 
the  brain.  This  general  presumption,  which  might  other- 
wise be  dismissed  as  merely  a  hardened  prejudice,  takes 
shape  as  a  special  argument  in  connection  with  the  prin- 
ciple of  the  conservation  of  energy.  According  ^to  this 
principle,  energy  can  be  neither  created  nor  destroyed 
within  the  material  world,  but  only  redistributed.  It  is 
urged  that  if  an  immaterial  agent  cooperates  in  the  pro- 
duction of  material  phenomena,  it  must  in  so  doing  increase 
or  diminish  the  quantity  of  energy  in  the  material  system 
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on  whicli  it  does  work,  and  so  violate  the  law  of  conserva- 
tion. 

Abstractly  taken,  it  seems  a  sufficient  replj  to  this 
argument  to  point  out  that  the  law  of  conservation  refers 
only  to  redistribution  of  energy  within  purely  material 
systems.  What  it  affirms  is  that  no  material  conditions  can 
bring  into  existence  or  destroy  energy.  It  does  not  deter- 
mine what  may  happen  when  an  immaterial  factor  is 
brought  into  play.  But  this  suggestion  seems  to  be  under- 
mined by  the  special  results  of  experimental  research  on 
the  energy-transformations  of  the  human  body.  It  has  been 
shown  by  exact  inquiry  that  "  the  energy  value  of  the  out- 
put of  the  human  body  in  the  form  of  work,  heat,  chemical 
products,  and  so  forth,  equals  almost  exactly  the  energy 
value  of  food  and  oxygen  absorbed — that  is,  the  value  of 
the  sum-total  of  energy  supplied  to  the  body."  ^  Hence  it 
seems  to  follow  that  if  the  mind  acts  on  the  body,  it  can- 
not do  so  by  increasing  or  diminishing  material  energy. 

Does  it  therefore  follow  that  there  can  be  no  interaction 
between  body  and  mind  ?  This  is  by  no  means  an  inevit- 
able consequence.  For  modes  of  interaction  are  conceiv- 
able which  do  not  involve  any  exception  to  the  principle  of 
conservation.  It  may  be  that  material  energy  is  being  con- 
tinually transformed  into  psychical  energy  and  retrans-/, 
formed  into  material  energy.  Again,  it  may  be  that  the 
agency  of  mind  is  merely  directive,  so  that  it  guides  and 
determines  redistribution  of  energy  without  increasing  or 
diminishing  its  amount.  The  possibility  of  this  has  been 
maintained  and  defended  by  the  greatest  authorities  on 
physics  such  as  Lord  Kelvin ;  and  there  seems  to  be  no 
doubt  that  it  is  a  tenable  hypothesis. 

None  the  less,  it  seems  to  me  that  the  experimental 

iMoDougall,  ifrid.,  p.  93. 


the  case,  and  in  view  of  all  that  wg  Isuow  iu  detail  about 
causal  conucxiou,  it  would  seem  that  a  and  b  must  be 
related  to  ca«U  other  iu  special  ways  ia  ordor  to  account 
for  the  poBaibility  of  their  int«ractIou,  All  materia!  things, 
for  instance,  are  connected  as  having  extension,  position, 
and  motion  in  space,  and  their  causal  rela.tionB  are  through- 
out conditioned  aud  determined  by  their  spatial  relatioua. 
But  psychical  occurrences  are  so  utterly  disparate  in 
nature  that  they  cannot  be  conceived  as  united  in  any  kind 
of  whole  or  uuity  with  physical  occurrences  such  aa  the 
spatial  system  in  which  material  things  are  included. 

The  nature  of  the  difficulty  becomes  clear  when  we  turn 
to  details.  It  souuds  absurd  to  say  that  the  carriages 
of  a  railway  traiu  are  linked  together  by  a  sentiment  o£ 
amity.  But  is  the  absurdity  any  less  when  we  turn  to  the 
special  case  of  the  brain  ?  "  Ijct  ue  imagine  the  molecules 
of  the  gi-uy  matter  combined  iu  such  a  way  that  they  will 
fall  into  simpler  combinations  on  the  impactof  an  incident 
forue.  .  .  ,  How  is  the  idea  of  food  to  prevent  this  decoin- 
positioa  F  Manifestly  it  cau  do  so  only  by  increasing  the 
force  which  binds  the  molecules  together.     Good !    Try  to 
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imagine  the  idea  of  a  beefsteak  binding  the  molecules 
together.    It  is  impossible."^ 

The  difficulty  seems  to  be  verj  real;  it  constitutes  a 
problem  which  can  only  be  solved  by  bold  metaphysical 
speculation  concerning  the  ultimate  nature  of  matter  and 
mind  and  their  relative  place  in  the  universe.  For  our 
present  purpose,  however,  it  is  sufficient  to  point  out  that 
parallelism  and  interactionism  are  here  on  the  same  foot- 
ing logicallj.  Both  are  equally  confronted  with  the  same 
difficulty.  Nay,  it  seems  aggravated  in  the  case  of  paral- 
lelism. For  the  uniform  concomitance  and  variation  of 
mental  change  and  bodily  change  implies  a  connection  . 
between  them  even  more  intimate  than  that  of  interaction,  ' 
and  therefore  even  harder  to  reconcile  with  what  has  been 
called  the  "  &thomless  abyss  that  separates  matter  from 
mind."  Further,  there  does  not  seem  to  be  any  satisfac- 
tory metaphysical  theory  serving  to  make  parallelism 
intelligible  which  will  not  equally  make  interaction  intelli- 
gible. 

The  result  of  this  prolonged  discussion  may  be  summed 
up  as  follows.  In  view  of  our  ignorance  of  what  may  \, 
take  place  in  the  brain,  it  would  be  rash  to  decide 
absolutely  in  favour  of  either  view.  The  hypothesis  of 
interaction  seems  to  offer  the  most  obvious  interpreta- 
tion of  some  important  facts  and  that  of  parallelism  fits 
others. 

§  6.  The  Bearing  of  the  two  Hypotheses  on  Psychologi- 
cal Prooednre. — ^There  is  one  final  question  which  remains 
to  be  considered.  What  difference  ought  the  rival 
theories  of  interaction  and  parallelism  to  make  to  us  as 
psychologists  ?  The  answer  is  that  it  ought  to  make  no 
essential  difference  which  of  the  two  views  we  accept. 

^  Meroier  :  TAe  Nervous  Sj/aUm  and  the  Mind,  p.  9. 


recognition  of  tliia  is  an  indispensable  presupposition,  not 
only  of  psychological  science,  but  of  all  history  and 
biography,  of  all  social  intercourse,  and  of  the  commoii- 
seiiKo  knowledge  through  which  alone  we  can  live  our 
daily  lives  and  adjust  our  actions  to  the  world  of  which 
wu  are  a  part. 

If  we  look  back  uijon  the  time  wliich  has  elapsed  since 
the  first  advent  of  man  upon  this  planet,  we  find  that 
during  this  period  the  face  of  the  earth  has.  been  trans- 
formed by  human  endeavour.  If,  for  instance,  we  survey 
such  a,  city  as  Loudon  we  ai-e  confronted  on  every  side  by 
objects  which  are  tiio  work  of  human  beings,  not  merely 
the  work  of  human  bands  but  tlie  work  of  human  minds. 
Bailroads,  telegraph  wires,  telephones,  streets  and  houses, 
shops  with  their  contents, parks,  gardens,  and  soon  in  endless 
cat»li)^'uo — all  these  are  embodiments  of  hmnan  tliought 
and  will.  In  tlie  time  when  man  dwelt  in  caves  or  trees, 
these  things  were  not.  They  have  come  into  being  by  a 
long  process  of  development — a  process  which  can  only  be 
described  as  the  gi-aJual  si;lf -realisation  of 
endeavour  or  purpose. 
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Again,  there  is  another  and  even  more  important  aspect  , 
of  human  development.  Conscious  endeavour  in  realising  i/ 
itself  has  also  transformed  itself.  Not  only  has  it  shaped 
more  complex  and  varied  means  for  its  own  satisfaction, 
but  in  doing  so  it  has  itself  become  more  varied  and  com- 
plex. A  printing  press  would  have  been  of  little  use  to  a 
cave-dweller,  not  merely  for  lack  of  knowledge  how  to 
work  it,  but  also  because  the  interests  which  it  is  con- 
structed to  satisfy  were  not  felt  by  him.  As  conscious 
striving  has  moved  towards  its  own  satisfaction,  it  has 
itself  grown  and  expanded.  In  and  through  the  process  of 
supplying  existing  wants,  other  wants  and  sources  of 
interest  have  come  into  l)eing.  The  whole  of  this  progress, 
be  it  noted,  presupposes  not  only  that  conscious  beings,  as 
such,  are  really  agents  determining  the  course  of  events, 
but  also  that  they  proceed  on  the  assumption  that  they  are 
so.  If  they  had  proceeded  on  the  opposite  assumption 
that  they  were  merely  passive  puppets — mere  playthings 
of  external  forces — they  would  not  have  advanced  a  step 
towards  the  satisfaction  of  their  needs. 

Plainly  any  doctrine  of  the  relation  of  body  and  mind 
which  is  incompatible  with  the  function  of  conscious 
beings,  as  such,  in  determining  their  own  development  and 
in  shaping  the  external  world  in  accordance  with  their 
requirements,  stands  self-condemned  from  the  outset. 
Now,  it  is  clear  that  interactionism  satisfies  this  test ;  for 
the  interactionist  explicitly  and  unambiguously  asserts 
that  the  mind  sliapes  and  uses  the  brain  as  an  instrument 
in  the  fulfilment  of  its  own  interests.  But  what  about 
parallelism?  Does  not  the  parallelist  reduce  conscious 
agency  to  a  pure  illusion  ? 

The  answer  is  that  all  depends  on  the  way  we  interpret 
the  fundamental  thesis  of  parallelism.  The  thesis,  apart 
from  any  special  interpretation,  is  merely  that  conscious 
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processes  regularly  accompanj  certain  nerrous  processes, 
without  interaction  between  them.  If,  now,  we  proceed  to 
add  the  further  statement  that  the  conscious  processes  are 
merely  an  idle  and  superfluous  accompaniment  which 
might  be  omitted  altogether  without  making  any  differ- 
ence, then  conscious  agency  is  abolished  and  parallelism  so 
interpreted  is  therefore  an  utterly  indefensible  position. 

Doctrines  of  this  type  have  been  put  forward  by  high 
authorities— under  such  names  as  materialism,  automatism, 
\  /  or  epiphenomenalism.  Perhaps  the  word  which  best 
characterises  the  general  position  is  epiphenomenalism. 
Consciousness  is  regarded  as  a  superfluous  apparition  or 
phenomenon  which  unaccountably  crops  up  at  a  certain 
stage  in  the  course  of  material  processes ;  it  cannot  be 
accounted  for  as  following  from  muaterial  conditions  in 
accordance  with  the  laws  of  material  causation  ;  and  when 
it  does  come  into  being  it  remains  aloof  in  lonely  isola- 
tion without  in  any  way  taking  part  in  the  general  busi- 
ness of  the  uniyerse.  It  has  no  more  influence  than  the 
sound  of  the  steam  whistle  has  on  the  motion  of  a  railway 
train. 

But  this  view  of  consciousness  as  an  idle  and  superfluous 
bye-product  is  by  no  means  essential  to  parallelism.  The 
parallelist  may  say,  and,  if  he  is  strictly  consistent,  he 
ought  to  say : — I  do  not  deny  but  rather  affirm  conscious 
agency:  my  position  is  merely  that  wherever  there  is 
consciouB  agency  it  is  accompanied  by  a  parallel  series  of 
occurrences  in  the  brain,  and  that  unless  it  were  so 
accompanied  it  would  not  be  effective  in  the  attainment  of 
its  ends.  Human  action  involves  both  factors  in  insepar- 
able unity. 

This,  of  course,  raises  the  question :  What  distinctive 
functions  are  we  to  assign  to  the  two  partners  thus  in- 
separably united?     To  conscious  endeavour,  on  the  one 
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hand,  and  nenrouB  process  on  the  other  P  For  neither  of 
them  can  be  a  sleeping  partner. 

Here  there  seems  to  be  only  one  oonrse  open  to  the 
parallelist.  He  must  distinguish  two  aspects  in  the  pro- 
ducts and  results  of  human  activity.  On  the  one  hand, 
thej  may  be  regarded  merely  as  modifications  of  the 
position  and  motion  of  bodies  and  of  the  redistribution  of 
energy.  Under  this  aspect,  they  will,  according  to  the 
parallelist,  be  exhaustively  accounted  for  by  reference  to 
purely  material  conditions,  including  especially  what  takes 
place  in  the  neurons  of  the  brain.  But,  on  the  other  hand, 
they  have  also  and  as  well  the  quite  distinct  character 
of  being  embodiments  or  expressions  of  human  thought 
and  will.  Under  this  aspect,  they  cannot  be  accounted  for 
by  any  material  conditions,  but  only  by  the  agency  of 
conscious  beings  as  such. 

Jjet  us  take  as  an  example  a  play  of  Shakespeare.  On 
the  theory  of  parallelism,  "  if  we  know  thoroughly  the 
nervous  system  of  Shakespeare,  and  as  thoroughly  his 
environing  conditions,  we  should  be  able  to  show  why,  at  a 
certain  period  of  his  life,  his  hand  came  to  write  on 
certain  sheets  of  paper  those  crabbed  little  black  marks 
which  we  for  shortness*  sake  call  the  manuscript  of 
Hamlet.  We  should  understand  the  rationale  of  every 
erasure  and  alteration  therein  without  in  the  slightest 
degree  acknowledging  the  thoughts  in  Shakespeare's 
mind."  ^  As  we  have  seen,  the  parallelist,  in  asking  us  to 
believe  this,  demands  much  more  than  the  evidence 
warrants.  But  even  if  we  concede  what  he  postulates, 
there  is  still  left  over  something  which  is  not  explained. 
What  is  left  entirely  unexplained  is  just  the  play  of 
Hamlet,  as  such.    The  play,  as  such,  is  not  merely  the 

^  W.  James,  FrincipleSf  voL  L,  p.  132. 
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material  thing  which  we  describe  as  constituted  by  certain 
black  marks  on  certain  sheets  of  paper.  It  is  rather  the 
meaning  of  these  marks  and  of  their  arrangement.  But 
this  cannot  be  accounted  for  bj  material  conditions.  The 
only  possible  explanation  is  that  the  thought  and  will  of 
Shakespeare  expressed  themselves  in  and  through  the 
written  characters,  so  that  the  making  of  the  black  marks 
on  paper  was  for  him  a  means  to  an  end. 

Physical  science,  on  the  contrary,  knows  nothing  of  ends 
or  of  means  to  ends.  Teleological  activity  is  a  concept 
peculiar  to  psychology.  It  is  so  because  it  presupposes 
the  relation  of  the  subject,  as  such,  to  its  objects,  as  such. 
It  is  a  transaction  between  a  conscious  subject  and  its 
object,  as  such.  A  certain  actual  situation  is  perceived 
or  believed  to  exist,  there  is  the  thought  of  its  being 
altered  in  a  certain  way,  and  the  change  is  not  only 
thought  of  but  desired.  This  constitutes  the  direction  of 
mental  activity  towards  an  end.  The  advocate  of  paral- 
lelism holds  that  the  mental  activity  is  always  conjoined 
with  a  corresponding  material  process  in  the  brain,  and 
that  its  efficiency  in  producing  changes  in  the  external 
world  is  coincident  with  the  operation  of  the  concomitant 
material  process. 

But  if  he  is  to  avoid  absurdity,  he  must  not  affirm  that 
the  material  conditions  taken  by  themselves  supply  a  com- 
plete explanation.  The  complete  explanation  is  to  be 
found  only  by  taking  together  both  the  psychical  and  the 
physical  factors.  Either  in  detachment  from  the  other 
yields  only  a  one-sided  account  of  the  total  fact.  For  the 
purposes  of  physiology  the  one-sided  account  referring  only 
to  the  material  conditions  may  be  all  that  is  required. 
For  the  purposes  of  psychology  the  one-sided  account 
referring  only  to  the  psychical  conditions  may  be  all  that 
is    required.    But    on    the    hypothesis    of    parallelism. 


I  i]  BOblr  ANl>  MINI).  101 

rationailj  interpreted,  both  the  psychologist,  as  such,  and 
the  physiologist,  as  such,  miss  an  essential  aspect  of  the 
whole  truth.  The  position  of  neither  is  ultimately  ten- 
able in  isolation  from  that  of  the  other. 

The  enlightened  parallelist  will  therefore  account  for 
the  production  of  the  manuscript  of  HamM  as  follows. 
The  manuscript  may  be  regarded  from  two  points  of 
view,  each  taking  account  of  only  one  aspect  of  its 
nature.  In  the  first  place,  it  may  be  regarded  merely 
as  one  portion  of  matter  among  others,  possessing  in  a 
special  form  only  the  attributes  common  to  the  material 
world  in  general.  From  this  point  of  view,  its  existence 
can  be  accounted  for  through  merely  material  conditions, 
including  especially  certain  occurrences  in  that  portion 
of  matter  which  we  call  Shakespeare's  brain.  But  the 
manuscript  is  not  merely  a  material  thing ;  it  is  also  the 
manuscript  of  a  play  to  be  read  and  acted  and  criticised. 
From  this  point  of  view,  explanation  in  terms  of  material 
conditions  entirely  break  down.  What  is  essential  here 
is  the  mind,  not  the  brain  of  Shakespeare;  what  is 
essential  is  Shakespeare  as  a  subject,  thinking,  feeling, 
willing,  and  adapting  means  to  ends.  It  is  this  teleo- 
logical  point  of  view  which  is  distinctiye  of  psychology ; 
and  whether  we  adhere  to  the  hypothesis  of  parallelism 
or  to  that  of  interaction,  this  teleological  point  of  view 
remains  unaffected. 


Ultimate  Modes  or  the  Relation  of  the  Conscioub 
Subject  to  its  Objects. 

§  1.  Introductory. — We  may  beR'"  ^y  borrowiDg  an 
illuslnition  from  a  useful  little  book  by  Miae  Brai'lienbiiry. 
Suppose  a  student  to  make  a  record  of  his  or  her  exjieri- 
ence  during  five  minutes  of  a  lecture.  The  student  Iiaa 
probably  recorded  "  that  he  more  or  less  apprehended  the 
meaning  of  the  lecturer's  words,  accepting  bis  state- 
ments and  reasonings  or,  perhaps,  occasionally  dissenting 
from  them  or  questioning  them.  .  .  .  Further,  be  may  have 
recoi-ded  that  he  was  attending  to  the  lecturer,  that  ho 
was  tryiuir  to  follow  his  argmiient.  He  was  working.  .  .  . 
Again  the  student  may  have  recorded,  tliat  be  was  enjoy- 
ing the  lecture,  was  taking  pleasure  in  the  development  of 
the  argument  so  that  he  found  concentration  ou  it  easy ; 
or  he  may  have  recorded  that  he  was  being  bored  or 
annoyed  by  the  subject,  that  his  state  was  not  one  of 
pleasure  but  of  dissatisfaction,  and  that  be  felt  repelled 
by  the  subject  and  unable  to  concentraf«  on  it."  ' 

I  MiBB  Braekeiibury,  Printer  of  Paychdogj/,  pp.  10-11. 
11X2 
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This  analjsis  illustrates  the  three  fundamental  ways  in 
which  the  conscious  subject  as  such  is  related  to  its  object, 
the  cognitiye,  the  active,  and  the  affective.  He  assents 
dissents,  or  doubts — the  cognitive  attitude.  He  attends 
— the  active  attitude ;  he  is  pleased,  bored  or  annojed — ^the 
affective  attitude. 

§  2.  Simple  Appreheniion. — Behind  all  more  special 
relations  of  the  conscious  subject  to  its  objects  there  is 
a  more  general  relation  which  thej  all  presuppose,  the 
general  relation  itself  of  subject  and  object,  considered  ab- 
stractly in  distinction  from  the  special  forms  which  it  may 
assume.  It  is  a  pre-condition  of  the  cognitive  attitude, 
the  feeling  attitude,  and  the  conative  attitude  that  there 
should  be  something  before  the  mind  with  which  they  are 
concerned.  Simple  apprehension  is  the  term  which  seems 
most  suitable  for  naming  this  bare  presence  of  an  object 
to  consciousness  without  indicating  any  more  special  rela- 
tion in  which  the  mind  may  stand  to  this  object. 

It  may  be  suggested  that  simple  apprehension  really 
comes  imder  the  head  of  cognition.  But  a  closer  examina- 
tion of  the  facts  shows  that  the  cognitive  or  theoretical 
attitude  always  involves  a  more  special  relation  of  the 
mind  to  its  object.  It  involves  either  judgment  or  doubt 
or  mere  supposition.  Let  the  object  before  the  mind  be 
what  is  meant  by  the  words  **  that  the  moon  is  made  of 
green  cheese  "  or  **  the  moon's  being  made  of  green  cheese." 
Simple  apprehension  requires  only  that  the  meaning  of 
the  words  should  be  understood.  But  besides  this  there 
is  always  either  belief,  disbelief,  doubt  or  supposal.  The 
moon's  being  made  of  green  cheese  is  either  accepted  as 
fact  or  rejected  as  fiction,  or  a  question  is  raised  as  to  a 
whether  it  is  a  fact  or  not ;  or  again,  it  may  be  only  pro- 
visionally assumed  for  a  certain  purpose,  as  when  we  say 
'*  if  the  moon  were  made  of  green  cheese,  there  must  have 


presenlecl  ^ 

Wliou  we  ask  a  luiui  wlmt  lie  iu  thinking,'  of,  he  iiKiy 
reply  "  tljc  moon,"  or  "  the  college,"  or  "  tlio  soiil,"  i.ir 
■'  my  toothache."  But  such  auswurs  are  essciitially  iuonii- 
plute.  Their  incompleteness  is  shown  by  the  1':u'f.  1li:it 
they  always  leave  room  for  such  further  ipii'stious  as, 
W/uU  are  you  thinking  about  tjio  moon ?  Wlutt  ;nt'  yoii 
thiukiiig  about  the  soul  ?  Theee  ijufMlii-ns  ivi|uire  some 
Biich  reply  as :  I  am  thinking  of  tlio  moon  iiltiitctiujj  tJio 
earth,  or  of  its  cauaiug  the  tides,  or  of  its  bfiii^f  luiulc  of 
greeu  Lbeese,  or  of  its  existence ;  I  am  thinking  of  the 
(juestion  whether  there  is  a  soul,  or  the  question  whether 
the  soul  is  immortal.  What  really  is  before  the  minil  uf 
the  man  as  the  object  of  hie  thought  Is  not  mei-uly  the 
moon  01-  the  soul,  but  what  Is  meitnt  by  such  exjii-esoious 
as  "that  the  moon  causes  the  ti<le»,"  or  "  that  it  attracin 
the  earth,"  or  "that  tlie  sou!  either  exists  or  dues  not 
exist,"  or  "that  it  either  is  or  is  not  immortal."  In 
general,  it  would  seora  that  a  complete  object  can  only  be 
adequately  described  in  langua^'c,  not  by  isolated  wurds 
but  by  propositions  capable  of  bciiii;  iiNserted,  tUmied. 
doubted   or  assumed.      The  full    object  roquii-es   to    bo 
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expressed  in  the  form  that  "something  is  or  is  not 
so-and-so." 

This  will  help  us  to  understand  another  point  which 
ought  not  to  be  omitted  bj  the  psychologist,  though  full 
discussion  of  it  must  be  reserved  for  Logic  and  Meta- 
physics. The  object  of  thought  retains  for  consciousness 
an  identity  which  is  independent  of  time  and  change  — 
identity  of  meaning.  Events  begin  and  cease ;  but  what 
the  mind  apprehends  is  not  the  mere  event  as  it  occurs, 
but  the  '*  fact "  that  it  occurs  or  the  fact  of  its  occurrence. 
Now  though  the  event  itself  begins  and  ceases  in  time, 
the  fact  of  its  occurrence  does  not  thus  begin  and  cease. 
The  battle  of  Waterloo  began  and  ended  on  a  certain  day 
in  June  1815.  But  the  fact  of  the  battle's  occurrence  at 
that  date  is  not  limited  by  time  conditions.  That  the 
battle  took  place  at  that  date  is  a  fact  at  the  present 
moment. 

It  follows  from  this  that  our  transient  experiences  or 
feelings  as  they  come  and  go  can  never  be  complete  ob- 
jects of  thought.  Our  object  is  rather  "  that  they  exist " 
or  are  felt  or  are  of  such  a  nature.  My  present  tooth- 
ache as  a  mere  feeling  or  immediate  experience  is  not  the 
object  which  I  apprehend ;  what  I  apprehend  is  rather  the 
fact  that  it  is  felt  by  me;  and  the  fact  of  its  having 
been  felt  by  me  does  not  disappear  for  me  when  the  feeling 
itself  is  over.  The  fact  of  its  having  been  felt  is  perma- 
nently recognisable  as  identical  with  itself  whenever  I 
think  of  it ;  the  fact  of  its  being  felt  at  a  given  moment 
can  never  be  changed  into  the  fact  of  its  not  being  felt  at 
that  moment. 

We  must  distinguish  the  act  of  apprehension  from  the 
object  apprehended.  The  act  of  apprehension  is  an  event 
which  happens  in  our  own  mental  history ;  the  object  is 
a  meaning  which  is  the  same  whenever  it  is  appi-ehended. 
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We  may  think  the  same  thought  again  and  again :  bj  this 
is  meant  that  we  again  apprehend  the  same  object,  that 
we  again  mean  to  refer  to  the  same  thing.  But  the  acts  of 
thinking  or  apprehending  are  distinct  events  in  the  time- 
order  of  our  conscious  life.  I  can  apprehend  the  colour  red 
again  and  again  on  different  occasions,  and  identify  it  as 
the  same.  But  on  each  separate  occasion  I  have  a  separate 
perception.  The  perceptions  are  so  many  distinct  eyents 
or  occurrences  in  the  history  of  my  individual  experience. 
The  sensible  quality  is  not  an  event  in  the  history  of 
my  experience  at  all.  It  is  an  object  which  may  be  per- 
ceived and  identified  as  the  same  in  many  different  phases 
of  my  life-history  widely  separated  in  time.  The  same 
distinction  becomes  still  more  obvious  if  we  take  other 
instances.  If  I  perceive  a  triangle,  my  perception  is  not 
triangular, — ^it  is  not  made  up  of  lines  and  angles.  On 
the  other  hand,  the  triangle  as  it  appears  to  me  when  I 
see  it  is  not  an  occurrence  in  the  history  of  my  indi- 
vidual consciousness ;  it  is  a  geometrical  figure,  which  is 
a  very  different  thing.  Again,  in  a  moment  of  time  I 
may  think  of  eternity  :  it  is  obvious  that  the  specific 
modification  of  consciousness  which  exists  while  I  am 
thinking  of  eternity,  and  disappears  after  I  have  ceased 
to  think  of  it,  is  not  itself  eternity  or  eternal.  Similarly, 
I  may  think  of  non-existence ;  this  is  an  actually  existing 
thought ;  and  the  specific  modes  of  consciousness  which 
give  it  its  specific  nature  must  actually  exist.  They  ciin- 
not  therefore  be  identified  with  the  object  of  the  thought, 
t  which  is  non-existence.  The  object  itself  can  never  be 
identified  with  the  present  modifications  of  the  individual 
consciousness  by  which  it  is  cognised. 

It  is  particularly  important  to  note  that  this  identity 
of  the  object  remains  unaffected  by  its  being  more  or  less 
fully  apprehended.     This  is  regarded  as  only  a  difference 
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in  relation  to  us  which  leaveB  the  object  unchanged  in 
other  respects.  It  is  the  same  object  which  is  first 
less  fuUj  and  then  more  f ullj  before  the  mind.  Try  to 
bring  before  your  mind  the  events  of  yesterday  or  the  fifth 
proposition  of  Euclid  or  what  you  know  of  the  relation 
of  body  and  mind.  At  first  your  thought  is  relatively 
vague  and  incomplete;  but,  as  you  proceed, details  gradually 
emerge  which  were  not  apprehended  before ;  in  a  sense 
these  details  are  relatively  new  objects ;  but  they  are 
apprehended  as  partial  aspects  or  features  of  the  one  total 
object  with  which  you  are  throughout  occupied,  the  events 
of  yesterday,  or  the  fifth  proposition  of  Euclid,  or  the  rela- 
tion of  body  and  mind. 

Similarly,  in  observing  something  presented  to  the 
senses,  such  as  a  flower,  different  parts  and  character- 
istics are  presented  successively  to  sight  and  touch.  But 
throughout  the  mind  recognises  its  total  object  as  the 
same;  the  identical  object  is  the  nature  of  the  flower, 
which  is  disclosed  now  under  this  aspect,  now  under  that. 
In  general,  when  we  are  observing  or  thinking  about  an 
object,  the  object  without  ceasing  to  be  recognisably  the 
same  appears  under  different  aspects.  Now  this,  now  that 
characteristic  feature  or  relation  is  brought  before  con- 
sciousness. Indeed  the  processes  of  observing  and  think- 
ing essentially  consist  in  an  endeavour  to  cognise  relatively 
new  phases  of  their  object.  So  far  as  the  object  is 
already  known  there  is  nothing  for  them  to  do. 

Professor  Titchener  gives  an  example  which  may  serve  to 
illustrate  what  is  meant.  He  says  to  his  reader  ^ — "  Close 
the  book  and  look  steadily  at  the  table  in  front  of  you 
and  try  to  think  continuously  of  that.  Tou  will  find  that 
steadiness  is  impossible.  There  is  a  tendency  to  let  the 
eyes  wander,  to  let  them  follow  the  grain  and  pattern  of 
the  wood  or  to  travel  over  the  various  objects  lying  on  the 


objects  is  how  tliey  come  to  be  itppreheuded  by  the  iudi. 
vidua!  subject  at  tliis  or  thiit  luotneut  in  liis  life- history . 
Wliat  dcteriniucfi  a  piirticular  thiuker  to  tliitik  a  particular 
tlioiii;ht  when  he  does  thiuk  it?  In  dciiliug  with  suL'h 
probletna  it  is  neceasary  to  iiL'ep  in  view  tlie  fuudaKiculal 
distinction  which  we  have  already  made  Ixstwwn  two  kinds 
of  objects — tjiose  which  are  presentations  and  tlinae  which 
are  not.  Pros 'ntationa  actually  eiist  at  any  moiiieut  as 
immediate  t'\j>eriences  of  that  moment.  When  a,  bull  in 
mug  and  [  hear  the  sound,  my  sun nd- sensation  exists  at 
tlie  moment  as  my  own  private  experieiiee.  It  did  not 
e\ist  before  it  was  experiouced  by  me,  aud  it  will  not  exist 
after  it  is  experienced  by  me.  Ou  the  uthor  hand,  the  fatt 
i'\'  a  simihir  sound  having,'  been  experiencml  U-Eore  aud  the 
possibility  of  experiencing  a  similar  sound  again  are  net 
immediately  ei[K>i'ienceLl  at  the  moment.  The  same  is 
true  of  the  bell  itself  aud  of  the  power  of  the  bell  to 
produce  the  sensation. 

Now  we  may  lay  down,  at  least  provisionally,  the  general 
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principle  that  presentations  directly  or  indirectly  condition 
the  apprehension  of  all  other  objects,  cither  directly  by 
their  actual  existence  as  immediate  experiences  at  the 
moment,  or  indirectly  through  dispositions  formed  in  the 
course  of  previous  experience.  In  one  way  or  the  other, 
the  reference  of  thought  to  what  is  not  immediately 
experienced  is  conditioned  in  a  thoroughgoing  way  by 
what  is  or  has  been  immediately  experienced,  so  that  all 
other  variations  and  differences  in  the  objects  which  the 
mind  apprehends  from  moment  to  moment  are  correlated 
with  corresponding  variations  and  differences  in  pre- 
sentational experience.  It  seems  to  be  the  function  of 
presentations  to  specify  and  determine  the  direction  of 
thought  to  objects  which  are  not  presentations. 

§  3.  Judgment  and  Supposal. — "  If  ice  were  heavier 
than  water,  what  we  now  call  the  temperate  zones  would 
be  uninhabitable."  I  believe  this  proposition ;  in  making 
it  I  judge.  But  in  making  it  I  have  also  before  my  mind 
two  propositions  which  I  do  not  believe,  but  disbelieve.  I 
think  of  what  is  meant  by  the  words  "  ice  is  heavier  than 
water,"  and  "the  temperate  zones  are  uninhabitable." 
Yet  I  do  not  judge  either  that  ice  is  heavier  than  water  or 
that  the  temperate  zones  are  uninhabitable.  What  I  do 
is  to  consider  fiist  certain  general  properties  of  ice  and 
water,  sufficient  to  enable  me  to  recognise  what  I  intend 
to  mean  by  those  words,  e.g.  the  fluidity  of  water  and  the 
solidity  of  ice,  and  the  temperature  at  which  water  freezes. 
I  am  then  aware  that  these  general  characters,  taken  by 
themselves,  leave  an  open  field  for  certain  special  alterna- 
tive possibilities  and  in  particular  for  the  special  alterna- 
tives of  ice  being  heavier  than  water  or  of  its  being  lighter 
than  water.  But  I  do  not  commit  myself  to  either  of  these  / 
alternatives  as  being  the  one  which  is  realised  ;  I  do  not  ,' 
even  raise  the  question  which   of  them  is   actual  t^j;^^, ' 


ing  to  the  attUuile  of  belief  ratlier  tiiaii  U)  timt  of  siip- 
posal.  It  is  true  tlmt  so  far  as  we  doubt,  we  are  free  to 
m-xke  alternative  suppositions.  But  this  is  not  what  is  ilis- 
tinctive  of  doubt.  What  is  diwtiactive  of  doubt  is  tbat 
this  very  freedom  is  felt  as  an  obstacle  which  we  liave  to 
get  rid  of.  So  )oug  as  it  lasts  it  holds  the  miud  in  sus- 
pense. What  we  are  aiming  at  is  a  doQuite  judgment  tbat 
one  of  the  alternatives  is  realised  ;  and  this  means  that  we 
are  seeking  to  bring  l)efore  our  miud  conditions  which 
impoge  this  alternative  to  the  eiclusioa  of  ot  liers.  I  doubt, 
for  instance,  whether  a  certain  drawer  in  mj  desk  contains 
papers  or  not.  I  am  equally  free  to  suppose  either  alter- 
native realised.  But  this  is  unsatisfactory,  because  what 
I  want  is  not  a  supposition  but  a  judgment.  I  accord- 
ingly open  the  drawer,  and  the  ensuing  experience  imposps 
one  alternative  to  the  exclusion  of  the  other.  The  drawer 
is  empty,  I  can  still  mal;e  the  supposition,  "  if  this 
drawer,  which  is  in  fact  empty,  were  full."  But  in  doing 
BO,  I  have  provisionally  to  disregard  the  new  datum  sup- 
plied by  opening  the  drawer. 

Suppositions,  as  we  have    seen,  occur  as   flubordinat« 
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parts  of  judgments.  But  this  relation  is  reversed  in  the 
free  plaj  of  fancy  or  imagination.  Here,  the  primary  and 
pervading  attitude  of  the  mind  is  supposal.  In  composing 
a  fictitious  narrative,  the  advance  is  from  supposition  to 
supposition,  each  step  enlarging  and  supplementing  what 
precedes,  and  the  whole  thus  constructed  is  itself  only  sup- 
posed, not  believed.  Similarly  the  reader  or  hearer  of  the 
fiction,  who  takes  it  for  fiction  only,  accepts  its  successive 
statements  only  as  something  supposed.  For  instance,  I  find, 
in  the  beginning  of  a  novel,  the  following  sentence :  "  It 
was  in  the  dusk  of  a  July  evening  of  the  year  1813  . .  .  that 
I  first  met  Captain  Coffin  as  he  came,  drunk  and  cursing, 
up  the  Market  Strand,  with  a  rabble  of  children  at  his 
heels."  ^  In  reading  these  words,  my  mental  attitude  is 
not  one  of  believing  or  of  disbelieving,  or  of  doubting  as 
regards  the  existence  of  a  person  making  this  statement,  or 
as  regards  the  incident  he  describes.  I  am,  from  the  outset, 
prepared  for  fiction;  and  this  means  that  I  am  prepared  to 
accept  propositions  put  before  me  by  the  author  in  the 
way  of  supposal  or  make-believe  or  what  children  call 
^*  pretending."  I  am  not  disbelieving  or  doubting,  simply 
because  my  belief  is  not  challenged.  The  author  invites 
me  to  make  a  series  of  suppositions  under  his  guidance, 
and  this  I  allow  myself  to  do.  If  anyone  should  require 
me  to  proceed  as  if  the  fiction  were  fact,  I  should  at  once 
begin  to  disbelieve  or  doubt. 

The  attitude  of  supposal  is,  however,  in  no  case  quite 
unmixed  with  judgment.  For  instance.  Sir  Quiller  Couch, 
in  writing  the  novel  which  we  have  quoted,  is  dealing 
with  human  life — and  with  human  life  in  England  and 
particularly  in  Devonshire  in  the  year  1813.  He  has  there- 
foiB  to  construct  his  imaginary  incidents  and  scenes  and 

^  Quiller  Couch,  Poison  lalandt  p.  1. 
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The  affective  attitude  consists  iu  being  pleased  or  dis- 
pleased  with  something,  in  liking  or  disliking  it.      We 
must  distinguish  carefully  between  the  subjective  state 
of  being  pleased   or  the  reverse  and  the  objects  which 
we  find  agreeable  or   disagreeable.     When  we   say   that 
music,  or   hockey,  or  football,  or   the  eating  of  choco- 
lates are  pleasures,  we  mean  that  they  are,  more  or  less 
permanently  and  uniformly,  sources  of  agreeable  feeling. 
But  it  is  the  agreeable  feeling  itself  as  actually  felt  in 
relation  to  these  objects  which  constitutes  the  affective 
attitude.     The   importance   of    this    distinction   becomes 
obvious  when  we  take  account  of  a  fact  which  is  of  funda- 
mental importance   for   the  general   nature   of  affective 
states,  the  fact  that  few  definite  objects   or   none  can 
invariably  be  counted  on  as  agreeable  or  disagreeable  at 
all  times  and  under  all  conditions.   Pleasing  things  do  not 
always  please  and  displeasing  things  do  not  always  dis- 
please.    They  agree  or  disagree  with  us  according  to  thein 
relation  to  the  varying  phases  of  our  mental  life  as  a  whole. 
The  taste  of  honey  or  the  bright  blue  of  the   sky  are 
approximately  similar  in  character  on    their  recurrence. 
But  the  connected    feelings    have    not    a  corresponding 
constancy.     The  honey  is  pleasant  if  we  have  an  appetite 
for  it :  otherwise  it  may  disgust.     The  blue  sky  may  be  a 
source  of  joy  if  we  are  attuned  to  enjoy  it ;  if,  on  the  other 
hand,  we  are  in  a  depressed  and  irritable  mood,  it  may 
only  increase  our  depression   and   irritation.      The  jest 
which  would  please  us  in  an  hour  of  relaxation  may  annoy 
us  if  we  are  in  deadly  earnest  about  some  serious  business. 
The  same  point  is  illustrated  by  the  varying  affective 
values  of  the  same  objects  according  as  they  are  variously 
combined,  related  or  contrasted.    The  same  colours  or  lines 
may  displease  according  to  the  varying  ways  in  which  they 
may  be  arranged.  Further,  the  affective  value  of  an  object 

PSYCH.  ^ 
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not  capiLble  of  existing  together  iu  a  simultaneous  plurality 
as  scnf;itiii[is  are.  Oolour-seasaUoQs  are  cormtaiitly  occur- 
ring tO},'ulLor  without  bluuiliug  ia  a  single  colour- sonsatiou 
iu  wliicli  the  parts  are  uot  separiitelj  distiuguishable.  Tlie 
H^LUie  holds  good  for  toucb-seusatioas  and  souud-aeusations, 
and  it  holds  still  more  obviously  for  combiaatiuus  of 
experieuces  belonging  to  different  senses — for  combinations 
of  Kouud-sensations  with  colour-seusalions,  or  of  colour- 
seusations  with  touch -^eusatious.  The  suniiuous  preseutii- 
tions  do  indeed  unite  with  ea<;h  other  iu  complex  wholes ; 
Ijut  they  do  not  lose  their  Kepa,rate  identity.  It  still 
ruioaiiis  possible,  under  sufficiently  favoui'iible  conditions, 
to  discrimin^Lte  them  from  each  other  as  distinct  though 
relate.1  sensations.  But  affective  states  tin  uot  thus  co- 
eiist  iudepeadeatly  side  by  side,  bo  tiial.  we  can  say:  I 
have  the  feeling  of  beiu^  pleased  and  also  along  with  it 
the  simultaneous  aud  distinct  feeliu'^'  of  bciu';  displeased. 
It  iB  true  that  we  uiay,  and  very  commouly  do,  experieni'c 
affective  stiit^s  which  are  neither  purely  pleasant  nor 
purely  unpleasant.  Pleasautuess  and  unpleasantness  are 
tlien  bleuded  in  a  peculiar  and  indescribable  way ;  but 
they  are  blended  in  a  single  indivisible  fei;Iing ;  they  eaunot 
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be  disoriminated  as  two  distinct  feelings  separately  ex- 
perienoed  side  bj  side.  The  true  description  is  to  say 
that  there  is  a  single  affective  state  which  partakes  at 
once  and  in  varjing  degrees  of  the  character  of  pleasure 
and  of  the  character  of  pain. 

That  such  experiences  constantly  occur  seems  undeniable. 
Melancholy  must  always  be  tingel  with  sorrow  or  it 
would  not  be  melancholy  at  all ;  yet  there  is  such  a  thing 
as  pleasing  melancholy.  In  dwelling  in  memory  on  the 
words  and  actions  of  a  beloved  friend  whom  we  have  lost 
by  death  our  experience  often  has  a  pleasing  aspect,  in- 
divisibly  blending  with  the  pain  of  bereavement.  But 
we  do  not  have  two  distinct  feelings,  one  of  pain  and  one 
of  pleasure.  The  case  is  not  comparable  with  that  of  ex- 
periencing two  distinct  colour-sensations,  as  when  we  see 
a  strip  of  blue  side  by  side  with  a  strip  of  red.  A  far 
better  analogy  is  to  be  found  in  the  relation  of  the  sensa- 
tion of  purple  to  the  sensations  of  pure  red  on  the  one 
hand  and  of  pure  blue  on  the  other.  The  purple  is  a 
single  simple  sensation ;  it  is  not  a  sensation  of  red  plus 
a  sensation  of  blue.  Yet,  on  comparison,  we  find  that  its 
quality  is  more  or  less  akin  to  blue  and  also  more  or  less 
akin  to  red.  It  is  a  reddish  blue  or  a  bluish  red.  Thus 
the  various  purples  can,  from  this  point  of  view,  be  arranged 
in  a  graduated  series  passing  at  one  end  into  pure  red  and 
at  the  other  into  pure  blue.  The  same  is  true  of  red- 
yellows,  and  of  blue-greens,  and  of  greys  as  intermediate 
between  black  and  white.  Similarly,  affective  states  form 
a  graduated  series  between  pure  pleasure  and  pure  pain. 
The  pure  states  are  relatively  rare,  pure  pleasure  being 
decidedly  rarer  than  pure  pain. 

The  wrong  doctrine  on  this  subject  is  well  illustrated  by 
the  speech  which  Shakespeare  in  Hamlet  puts  into  the 
mouth  of  King  Claudius,  who  is  made  to  de«ct'vVye\i\^  ^\aXa 


wliii'li  wu  iiiiij  bt'  iit  finst  sijjht tf  mpUnl  fo  aiiKwcr detiJeilly 
ill  tlm  iitRiLiiiitive.  I  may.  it  wuiiKI  seeiii,  iK'ivi'ivL>  iv  sti'iie, 
i.ir  iL  tioii  ot>;irtli,(ir  u.  f,t'oiiiL'ti'ii.-a,l  Jittfjriiiii,  withimt  fwliiig 
eitlier  agreeLibiy  or  disiigreciibly  affectuii  lowards  llit'se 
uLijecU,  But  lliti  iippai'eut  pltiusibiiity  of  tliis  answer 
(lisappeai's  ivheuwe  look  more  flosely  into  tlic  ciuso.  Wliy 
do  we  notice  tliese  objects  at  nil !'  I*ei'li;ips  we  iln  so 
merely  with  the  view  of  Kettlinj;  by  experiment  the  qiiestiou 
we  [ire  now  discussing.  But  if  that  be  so,  the  issue  of  the 
exjieriment  itself  is  iinire  or  less  siifisfiwtory  or  imsiitis- 
faetory.  Wo  are  iu  some  degree  pleatieJ  that  our  own 
pn^-conceived  view  is  confirmed,  or  displeased  becjuisc  it  is 
apparently  upset.  If  we  have  uo  pre-couceived  view,  ive 
are  pleased  or  displeasicd  because  we  do  or  do  not  succeed 
iu  obtaining  an  auswer  to  the  qiit'stioii  proposed.  Thus, 
the  affirmative  answer  turus  out  under  these  special  con- 
ditions to  be  due  to  an  oversi^ihl.  We  have  not  taken 
into  account  our  tolal  consciousness  iu  relation  to  the 
object,  but  only  a  small  and  unimportant  part  of  it.  Now, 
suppose  that,  instead  of  haying  a  pi'e-existing  motive  for 
noticing  the  object,  we  simply  take  cognisance  of  it  because 
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it  happens  to  pass  before  our  eyes.  Here  it  maj  be  said 
that  we  are  piirelj  neutral  in  regard  to  it.  But  there  are 
many  things  presented  to  our  bodily  vision  of  which  we 
take  no  cognisance.  The  more  pre-occupied  we  are,  the 
more  entirely  they  escape  notice.  If  this  or  that  object 
so  obtrudes  itself  when  our  minds  are  pre-engaged  on 
some  other  topic  as  to  divert  the  current  of  our  thoughts, 
it  must  have  some  interest  of  a  pleasant  or  unpleasant 
character.  If  it  does  not  divert  the  current  of  our  thoughts, 
the  cognisance  we  take  of  it  will  be  slight  and  transient, 
and  will  form  only  a  small  and  insignificant  portion  of  our 
total  consciousness.  Thus  our  total  consciousness  may 
involve  pleasant  or  painful  interest,  although  this  small 
portion  of  it  does  not  contribute  in  any  appreciable  degree 
to  its  pleasantness  or  unpleasantness.  Again,  our  minds 
may  be  comparatively  disengaged,  so  that  they  are  free  to 
attend  to  surrounding  things  ;  but  it  is  the  characteristic 
of  these  idle  moods  that  we  are  more  or  less  amused  or 
boi-ed  by  the  trivial  objects  which  obtrude  themselves  on 
our  senses.  On  the  whole,  the  presumption  appears  to  be 
that  our  total  consciousness  is  never  entirelv  neutral.  The 
student  must  here  be  warned  against  a  common  fallacy : 
we  are  apt  to  suppose  that  we  are  only  pleased  or  displeased, 
when  we  expressly  notice,  at  the  time,  that  we  are,  or  re- 
member afterwards  that  we  have  been,  pleased  or  displeased. 
But  in  fact  we  only  notice  or  remember  when  the  pleasant- 
ness or  unpleasantness  is  specially  conspicuous.  There  is 
a  customary  level  of  agreeable  or  disagreeable  feeling 
which  we  are  apt  to  treat  as  a  neutral  state.  In  like 
manner,  we  do  not  notice  that  we  are  hot  or  cold,  unless 
we  feel  more  hot  or  cold  than  usual.  Similarly,  what  we 
call  silence  is  not  absolute  silence,  but  only  a  comparative 
absence  of  sound.  This  is  shown  when  we  pass  from  what 
we  call  silence  to  a  still  more  complete  absence  ot  «kO>\xA, 


sure  aiid  displeasure  J*  It  would  seem  that  tliere  are.  It 
is  difficult  to  bring  emotions,  sucli  as  anf^er  aud  feiir,  and 
sontiuienta,  sucli  as  love  aud  hat«,  completely  uuder  any 
oilier  liead.  Certaiulv  an  emotion,  like  auger,  involves 
some  kind  of  lognitmu  but  it  cannot  be  sai<l  that  the 
specific  expeiieuce  of  being  augry  directly  qualifiea  the 
nature  of  the  presented  object;  in  other  words,  this  ex- 
perience is  not  apresentation.  So,  too,  auger  ha.s  liedonic- 
time,  mostly  of  an  unpki,saut  kind.  But  its  spet-ific 
quality  cannot  be  resolved  into  pleasure  or  displeasure. 
Again,  it  involves  certain  t:haraet eristic  active  tendencies  ; 
but  there  seems  to  he  in  it  a  peculiar  and  unanalysable 
mode  of  being  conscious,  which  catniot  bo  resolved  into 
these.  We  must.  tliercf.>re,  conclude  that  in  the  complex 
emotion  of  anger  there  is  included  a  spttifii.'  feeling- attitude 
distinct  from  being  pleased  or  the  reverse.  The  same 
mav  be  said  of  the  other  emotions. 

§  8.  TheConative  Attitude. — Conation, considoi'ed  merely 
as  a  mode  of  consrimisneHs  in  relation  fo  objects,  consists 
in  wanling  the  obJH^t  to  Iw  in  some  respect  other  than 
what  it  is  or  in  wanting  it  to  continue  as  it  is.     Olearlv, 
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the  conative  attitude,  as  thus  dedned,  is  distinct  from  the 
cognitive.  But  it  maj  not  be  so  clear  that  it  is  distinguish- 
able from  affective  states.  Is  not  being  pleased  with  a  > 
certain  situation  identical  with  wanting  it  continued,  and 
is  not  being  displeased  with  it  identical  with  wanting  it 
changed  ?  This  question  maj  be  decided  by  considering 
two  classes  of  cases  :  (1)  those  in  which  the  affective  state 
presupposes  as  its  condition  a  conation  distinct  from  it ; 
(2)  those  in  which  the  affective  state  is  prominent,  when 
conation  is  comparativelj  feeble  and  obscure,  if  it  exists 
at  all. 

As  a  typical  instance  coming  under  the  first  head,  we 
may  take  the  unhappiness  of  a  zealous  student  if  he  is 
debarred  from  his  favourite  studies,  excluded  from  books 
and  papers,  or  disturbed  by  noises  and  intrusions.  It  is 
here  untrue  that  the  student  first  feels  unhappy  in  his 
actual  situation  and  that  his  desire  to  pursue  his  studies 
either  simply  is  this  unhappiness  or  follows  from  it.  If 
he  did  not  begin  by  wanting  to  pursue  his  studies  the  pri- 
vation of  books  and  papers  would  not  make  him  miserable. 
He  does  not,  in  the  first  instance,  want  to  study  because 
he  feels  unhappy ;  we  must  rather  say  that  primarily  he 
feels  unhappy  because  he  wants  to  study  and  cannot  do  so. 
All  pleasures  and  pains  which  are  conditioned  by  success 
and  failure  belong  to  this  type.  They  presuppose  conation , 
and  cannot  therefore  be  identical  with  it  or  even  be  re- 
garded as  generating  it. 

Of  course,  there  are  also  many  instances  in  which  plea- 
sure or  pain  is  primary,  and  not  dependent  on  a  prior  want. 
When  this  is  so,  the  conative  attitude  arises  in  dependence 
on  the  affective.  We  begin  by  feelinsf  pleased  or  displeased  : 
with  a  certain  object,  and  in  consequence  we  want  it  con- 
tinued as  it  is  or  we  want  it  to  ho  ohanored.  But  where 
this  ip  so,  there  is   still  a  clear  distinction  lief  ween   the 


course  of  events,  ,■    ■  .^  '  .'■  ■ 

But  causal  connesiou,  liy  itsi'lf,  is  not  suffioicut.  A 
man.  ill  alt^iii)>tiug  to  slioot  il  blrtl,  uLiiiit.'iitii>u,ilU-  shoots 
auirfher  matt,  o£  wliosts  pre.^eiicii  lie  w;ia  quite  igiini-init. 
Tlii»  result  is  not  ascrilwd  toliis  consciinisageucT,  altlioujjli 
it  is,  iu  a  sease,  ;i  coasequcace  of  bis  wantiiiu;  to  sli(H>t  tlic 
\m'\.  It  13  not  ascribed  to  his  couscioiis  ajjency  bwituse 
it  is  oalv  an  acoideutftl  outooino  of  liis  iwliou.  It  is  iioithor 
ivh;it  ho  primarily  dosiivd  uor  any  p:irt  of  tlic  means  or 
conditions  reco|;niseil  b_v  liim  iks  ivquirel  for  tlic  attain- 
ment of  liis  end. 

In  general,  conative  couaciouanpss  coiistitntea  tlio  activo 
side  of  our  being,  not  merely  because  it  is  a  fitctor  ojxr.Lt  ive 
in  determining  the  course  of  events,  but  also  bi'Ciiuse' 
by  its  very  nature  it  t«nrls  to  brinjj;  about  its  own  fullil- 
nient.  Further,  this  kind  of  causality  is  soconui-E-ted  with 
the  intrinsic  nature  of  conative  cousciousneas  lliaf  it  can 
bf'long  to  nolhiu;.-  else.  Apart  from  refen'uro  to  sucli 
slale-i  as  wauliii;.;,  dosiriiiL,-.  iv.|uirinj^.  e(c.,  we  ran  have  mi 
ciL-eption  of  what  it  m.-azis.  We  may,  iud.-e.l,  tliinl;  of 
;i  lifut  spriiij;  as  if  it  wen'  trying  fo  unlieud  ;   but  iu  doJU!^ 
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80,  we  are  vaguely  investing  the  spring  with  some  sort  of 
conscious  life  analogous  to  our  own. 

The  words  "  failure  "  and  "  success  "  have  meaning  only 
in  relation  to  conscious  agency,  as  thus  defined ;  and  such 
agency  is  just  as  much  implied  in  the  conception  of  faihire 
as  in  that  of  success.  When  we  are  aiming  at  a  mark,  we 
are  equally  active  whether  we  hit  it  or  miss  it.  Indeed, 
the  characteristic  nature  of  subjective  activity  is  most  fully 
expressed  by  a  series  of  trials  in  which  relative  or  complete 
success  is  gradually  reached  through  partial  failures,  as 
in  the  case  of  the  spider  whose  perseverance  encouraged 
Eobert  Bruce,  or  in  the  case  of  the  Bruce's  own  reiterated 
attempts  to  gain  the  Scottish  crown.  Where  failure  leads 
to  persistency  with  varied  effort,  in  which  relatively  satis- 
factory modes  of  procedure  are,  pro  tanto,  continued  or 
renewed,  while  relatively  unsatisfactory  modes  of  procedure 
are  discontinued  or  altered,  conative  consciousness  operates 
throughout  as  a  tendency  towards  its  own  fulfilment.  It 
is  only  a  tendency,  because  the  ultimate  result  does  not 
depend  on  it  alone,  but  also  on  the  cooperation  of  other 
factors,  and  where  these  fail  ultimate  success  is  imattain- 
able. 

We  must  distinguish  between  the  conditions  which  are, 
as  a  matter  of  fact,  necessary  and  sufficient  to  satisfy  a 
conative  tendency,  and  what  the  subject  himself  initially 
apprehends  as  required  to  satisfy  it;  between  what  he 
really  want-s,  and  what  appears  to  him  t-o  be  wanted ; 
between  the  end-state  which  would  actually  bring  fulfil- 
ment of  his  need,  and  the  end  as  an  object  of  his  conscious- 
ness. It  is  a  general  condition  of  conation  that  the  subject 
should  initially  have  some  cos^nisance  of  what  it  is  that  he 
is  seeking ;  but  this  initial  apprehension  may  be  exceed- 
ingly vague  and  inconiplot^^.  In  all  ciuses,  the  subjecrt  is 
ponf routed  with  a  situation  which  he  is  aware  of  c^  ^U/^t'^V^ 


misleading.  I  may  desire  to  eat  an  apple  which  I  n 
to  lie  ill  my  pocket ;  but  on  trial  I  miLv  liud  that  no  a,ppli> 
is  there.  Or,  I  may  find  the  apple,  and  t  lieu  lieilisappoinled 
when  I  come  to  eat  it.  I  diseover  that  ivhat  I  really  want 
^the  actual  satiafaetion— -ia  not  what  I  supposed  it  to  he. 
Strictly  speaking,  we  only  come  to  know  what  we  wiml 
with  complete  determinateueas  in  the  actual  process  of 
attainment.  lu  "learning  by  experience"  tJm  initial 
presentation  of  the  conditions  of  satisfaction  is  contimi.ally 
\mng  corrected,  defined,  and  enlarged  by  trial  and  eri-oi-. 
We  are  continually  finding,'  out  what  we  do  or  do  not  really 
want.  Suppose  that  I  sit  down  to  solve  a  chess  problem. 
I  start  with  ,1  cert-^iiii  en<l  in  view  (the  object  of  coiiiition). 
I  endeavour  to  disi'OTer  a  certain  senea  of  moves,  limit^l 
in  number,  brin^iiif!  about  inevifcibla  uiate.  So  far  the 
end  is  defined  as  an  object  of  couaciousiiess  at  the  outset. 
IJut  it  is  not  wholly  defined.  Its  full  determination  comes 
otilv  with  its  attaiumeiit.  If  I  possess  at  the  outset  the 
knowW^  of  just  lliat  series  .if  moves  whi.'h  is  i-eqnin-d, 

the  priilijem  is  ii,lre;i/ly  solved,      Just  in  so  far  as  (lie  i-ona- 
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tive  process  has  anything  to  achieve,  its  end  is  not  already 
determined,  but  relatively  indeterminate.  Initially  the  end 
is  only  so  far  presented  as  to  give  a  prompting  clue,  which 
starts  the  mental  process  in  a  certain  general  direction. 
This  example  is  typical,  and  we  need  not  add  more  here ; 
for  the  whole  course  of  mental  development,  as  we  shall 
have  to  expound  it  in  other  parts  of  this  work,  yields 
incessant  illustration. 

It  will  be  evident  from  what  has  been  said  that  there  is 
some  ambiguity  in  the  use  of  the  word  end,  in  reference 
to  conative  process.  It  may  mean  either  (I)  actual  satis- 
faction of  conation,  or  (2)  the  conditions  of  satisfaction  as 
they  appear  to  conative  consciousness  before  the  satisfac- 
tion is  actually  and  completely  attained.  In  sense  (I)  the 
term  end^  whatever  else  it  may  imply,  implies  also  its 
ordinary  literal  meaning  of  termination  or  cessation .  Wlien 
conation  is  completely  satisfied  it  completely  disappears. 
Appetite  for  food  ceases  after  a  full  meal ;  intellectual 
curiosity  ceases  when  the  problem  is  solved,  and  so  on. 
The  end  in  which  striving  consciousness  finds  satisfaction 
is,  when  completely  achieved,  the  termination  of  the  striving. 
This  fact  is  apt  to  be  obscured  by  two  circumstances.  The 
first  is  that  in  the  process  of  satisfying  one  conation  others 
frequently  come  into  being.  Thus,  in  finding  the  answer 
to  one  question  we  may  find  other  questions  emerge  of 
equal  or  greater  interest.  But  it  remains  true  that  our 
initial  curiosity  concerning  the  first  question  ceases 
when  that  question  is  fully  answered.  In  the  second  place, 
there  are  some  ends  so  complex  that  they  can  only  be 
realised  by  a  long  series  of  successive  steps,  and  some,  such 
as  the  moral  idea,  which  can  never  be  realised  completely. 
But  even  in  these  cases,  «o  far  as  satisfaction  is  attained, 
conation  ceases.  We  press  on,  forgetting  the  things  that 
are  behind.     The  end,  in  this  sense,  implying  actuai  ^A.tASk- 


an  cod,  we  <Ji>  not  visually  represent  it  as  the  cessation  of 
the  mental  process  which  is  ilirected  towards  it.  We 
atleii'I  r.ifher  to  tbp  piisitiveiiatiiro  o(  the  e.mditioiis  wliidi 
are  to  satisfy  us.  Nov/  these  conditions  when  they  are 
attained  usually  take  some  time  to  produce  their  full  eifeot. 
Appetite  for  food  is  satisfied  by  eating  :  it  does  not  however 
disajijjear  as  soon  as  we  l.>e{,'in  to  eat ;  it  only  ceases  when 
we  have  eateu  to  satiety.  But  the  hungry  man  lookiu;,' 
forwiird  to  a  meal  thinks  of  the  whole  prouess  of  eatinj;, 
not  of  the  moment  in  which  his  appetite  will  be  completely 
appeasfnl  and  therefore  cease  to  exist.  On  tlie  iithir  hand, 
it  is  precisely  this  moiiionl  of  satiely  which  constitutes  the 
end  iu  the  sense  of  end-slat^,  .>r  tfrminus. 


CHAPTER    11. 


Attbntion. 

§  1.  Its  general  nature. — We  can  broadly  distinguish 
two  directions  of  mental  activity,  the  theoretical  and  the 
practical.  When  I  am  interested  in  an  object,  the  satis- 
faction of  my  interest  may  depend  partly  or  wholly  on 
keeping  it  before  my  mind  or  in  obtaining  mora  definite 
and  adequate  knowledge  of  it.  My  attitude  may  be  essen- 
tially an  interrogative  or  questioning  attitude.  I  am  then 
active  in  making  the  object  disclose  its  nature  more  fully 
and  unambiguously,  without  altering  it  in  other  respects, 
except  as  a  means  to  this  end.  The  end  towards  which 
conative  consciousness  is  directed  is  attained  merely  by 
the  fuller  apprehension  of  the  object,  the  formation  of 
judgments  and  suppositions  concerning  it,  the  answering  of 
questions  and  the  removal  of  doubts,  the  growing  distinct- 
ness and  fulness  of  the  play  of  imiigination,  or,  in  some 
cases,  the  mere  maintenance  of  the  object  before  conscious- 
ness until  interest  in  it  is  exhausted. 

So  far  as  the  work  of  the  mind  on  its  objects  is  of  this 
kind,  it  is  what  we  call  Attention.  Attention  is  simply 
conation  so  far  as  it  requires  for  its  satisfaction  fuller 
cognisance  of  its  object  without  other  change  in  it. 

Theoretical  and  practical  activity,  though  they  are 
abstractly  distinguishable,  yet  constantly  blend  with  and 
condition  each  other.  The  attainment  of  practical  ends 
constantly  requires  fuller  knowledge  of  whal  is  aimod  ^t 
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further  steps  [wssible.  Ou  the  other  ham],  my  interest 
iiiuv  lie  piirt'l}'  thooreticivl.  I  may  simjtiy  degire  t-o  kiioiv 
Ihe  yeoliij?ii.-al  striwturc  of  t!ie  ruek.  In  this  case  inuw 
observjitiou  will  lie  sufficient.  If  it  is  nuceasary  to  I'limli 
the  rock,  the  climbini,'  will  bo  mcivly  a  meiins  of  iiiiikiii.i; 
observiitiou  possible,  juat  as  in  the  previous  easo  obsurvii- 
tiou  is  mert'ly  a  means  of  making  flimbiug  possibly. 

§  2.  Attention  ai  the  eBsential  form  of  all  mental 
activity. — Ultimately,  we  cannot  iitfain  Liny  priicfitvil  end 
by  our  own  a^ncy  otherwise  than  by  attoudiug.  The  only 
way  in  which  we  can  produce  chan^'fs  in  ouv  envirounifiit 
is  throuyli  bodily  movements.  But  tlio  only  way  in  which 
we  can  actively  det«rmiue  our  own  bodily  movements  is  by 
attending  cither  to  the  idea  of  m:ikiii),'  the  movement  or  lu 
the  result  which  is  to  be  broui,'lit  almiit  by  it.  Given  thiit 
we  are  able  to  [lerfonn  the  nrrjuired  movement,  all  that  is 
nei-eaaary  for  ita  perforuiEiiiL-e  ia  ii  curtiin  osclu.-^ive  pre- 
dominance of  the  thnni;ht  "f  it  or  of  the  end  to  lie  attained 
by  it. 

The  genei"al  principle  is  that  when  the  "  doing  oE  some- 
thing," the  thought  of  something'  to  be  done,  ot'wipii's 
3  to  the  exclusion  or  repression  of  conflicting 
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BUggestions,  then  the  action  follows.  "  Try  to  feel  as  if 
you  were  crooking  your  finger,  whilst  keeping  it  straight. 
In  a  minute  it  will  fairly  tingle  with  the  imaginary  change 
of  position ;  jet  it  will  not  move  sensibly,  because  Us  not 
reaUy  moving  is  also  a  part  of  what  you  have  in  mind. 
Drop  this  idea,  think  of  the  movement  purely  and  simply, 
with  all  the  breaks  off :  and  presto  !  it  takes  place  with  no 
effort  at  aU."  ^ 

Such  exclusive  dominance  of  the  thought  of  an  act  or 
of  its  result  may  be  due  to  our  wanting  or  desiring  the 
act  or  its  result.  To  this  extent  the  performance  of  the 
act  is  our  deed;  it  is  a  development  of  our  conscious 
agency.  For  instance,  we  may  cease  to  think  of  keep- 
ing our  finger  straight  and  only  attend  to  the  proposed 
crooking  just  because  we  want  to  crook  it  and  don't 
want  to  keep  it  straight.  Or  we  may  simply  forget 
about  keeping  it  straight  and  then  the  same  act  follows 
involuntaiily. 

When  the  dominance  of  the  idea  of  something  to  be 
done  is  not  due  to  our  wanting,  wishing,  or  requiring  it 
to  be  done,  but  to  other  conditions,  the  ensuing  action  is 
called  tdeo-motor.  Ideo-motor  action  is  well  illustrated 
by  cases  of  so-called  "thought-reading,"  in  which  a  person 
who  has  hidden  some  small  article  concentrates  his  atten- 
tion as  completely  as  possible  on  the  article  and  its  hiding- 
place.  When  he  does  this  he  involuntarily  and  unawares 
makes  slight  movements  which  are  capable  of  revealing 
to  others  the  direction  in  which  the  concealed  object  is  to 
be  sought.  Similarly,  in  certain  stages  of  the  hypnotic 
trance,  the  subject  performs  every  act  which  is  suggested 
to  him,  simply  because  the  idea  of  the  act  occupies  liis 
consciousness  to  the  exclusion  of  conflicting  alternatives. 

^  James,  PrincipUs,  voL  ii. ,  p.  527. 


espfcUid."- 

§  3,  Distinction  between  Attention  and  Inattention.— 
Jyet  IIS  cull  the  toliility  ot"  ylijeuLa  wliii'li  ;iru  piesout  to  tlie 
uiiudat  auy  une  moment  tlie  "  litUlofcousciuiisuosB  "  Only 
part  of  this  field  iu  ;itt<.>U(I<jil  to;  with  the  remiiudei  wa 
are  not  iwtivel/  oucupiud.  Tlius  tlio  lot  il  held  of  cou 
Boiousuess  ia  broiidly  divisible  into  two  pirtij  the  held  tf 
attentiou  and  the  held  of  iQiitt^iutioii.  Ihis  ib  fie  pKntly 
illustrated  by  comparison  with  tlie  field  of  new  picseuteil 
to  the  eye.  At  imy  momeut  only  those  feifuits  of  t!it 
field  of  viuw  u-re  clea,rly  and  distinctly  steeu  on  whith  we 
fix  our  eyes,  so  that  impressions  coming  from  tliim 
reLiL'h  il  certiiiu  circuiusuribod  portion  of  the  lUmi-Lull  1 
the  yellow  spot.  The  other  p;irts  of  the  vinual  field  setLi 
as  we  say,  "  from  the  oorner  of  the  eye  iie  iii  a  ]>eculut 
way,  blurred  and  dim. 

Similarly,  tho  field  of  cousciouaness  iiorimvlly  i.mbrii.L-> 
a  central  area  oE  (.■learly  apprehended  objei-ts  and  a  m  ii 
yinal  zone  of  objects  which  are  apprehended  indiatint,tU 

ijaiiu-s,  TtiiJ.,  p.  JL'-J.  'A.SliaiKi.  Mind   s  9   ISIl   ,     4  1 
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Now  it  maj  not  be  true  that  all  the  clearly  apprehended 
objects  are,  therefore,  attended  to ;  but  we  may  affirm  that 
all  other  objects  escape  attention.  To  justify  this  state- 
ment it  is  necessary  to  define  the  nature  of  the  indistinct- 
ness which  is  to  be  regarded  as  incompatible  with 
attentive  awareness.  An  object  is  indistinct,  in  the  sense 
required,  when,  though  it  is  present  to  consciousness,  it  is 
not  separately  discerned.  This  is  the  case  when  it  is 
apprehended  only  implicitly  instead  of  explicitly.  There 
is  implicit  apprehension  when  anything  is  apprehended  in 
the  act  of  apprehending  a  whole  of  which  it  forms  a  part, 
without  being  separately  distinguished  as  a  constituent  of 
this  whole.  For  example,  in  glancing  at  a  printed  page 
we  are  distinctly  aware  of  the  page  as  a  whole,  but  not 
separately  of  the  shape  of  each  individual  letter  which  it 
contains,  especially  if  the  characters  are  unfamiliar  to  us, 
e.g.  if  they  are  Sanskrit  or  Russian.  In  hearing  a 
foreign  language  for  the  first  time  we  are  aware  of  a  con- 
fused jumble  of  sounds,  but  we  fail  to  discriminate 
separate  words  and  syllables.  In  listening  to  an 
orchestra  we  may  clearly  apprehend  the  total  sound  as  a 
confused  mass  without  discriminating  the  several  tones 
produced  by  the  different  instruments. 

Such  implicit  awareness  is  called  sub-consciousness  as 
distinguished  from  clear  or  distinguishing  consciousness ; 
and  throughout  our  mental  life  the  contents  of  our  field 
of  consciousness  are  to  a  very  large  extent  contents  of  the 
field  of  sub-consciousness,  which  are  indeed  present  to  the 
mind,  but  not  separately  discerned.  We  are  constantly 
receiving  innumerable  impressions  from  things  without 
us  and  from  the  varjing  states  of  our  internal  organs, 
which  give  rise  to  sensations  experienced  but  not  dis- 
criminated. 

Suppose  that  I  am  reading  a  book  by  the  light  of  a 
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surrouuding  con'litiona.  It  would  nut  be  the  same  if 
I  were  reading  by  lamp-light  or  sualight  or  twilight 
instead  of  by  oaadle-light.  It  would  not  be  the  same  if 
t!i6  book  I  am  reading  had  no  margin,  or  if  the  opposite 
page  were  a  blank.  It  would  not  be  the  same  if  I  wore 
Iviug  ou  my  back  holding  tlie  book  in  my  band  instead 
of  sitting  on  a  chair  with  the  book  lying  on  the  table 
before  me.  It  would  seem,  then,  that  conditions  of  this 
kind  produce  effects  in  consciousness  though  uuither  these 
effects  nor  the  things  which  produce  th^in  are  attended 
to,  noticed  or  distinguished.  Such  unnoted  oxpuriences 
are  sub- conscious. 

How,  it  may  be  asked,  can  the  existence  of  the  con- 
tents of  sub-consciousness  be  ascertained  at  all  ?  If  tUey 
are  not  discerned  while  they  are  occurring,  by  what 
moans  do  we  obtain  knowloilgc  of  thoin?  The  answer  is 
two-fold.  lu  the  first  pla-o,  they  collectively  cnutribntf 
to  deterniiuo  our  sense  of  our  gnuenvl  couilition  aud 
situation  at  the  momnut.  They  form  a  sort  of  dim  back- 
ground for  t)ie  object  of  distinct  cousdousuess.  They 
•■tell    ou  conscious  life  as    sunshine  or   mist    tells  ou  a 
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landscape,  or  the  underljing  writing  on  a  palimpsest."  ^ 
In  the  second  place,  we  may  become  aware  of  the  pre- 
Tious  existence  of  sub-conscious  contents  at  the  moment 
in  which  they  cease  to  be  sub-conscious.  When  the 
clock  stops  I  notice  what  has  happened  though  I  had 
not  previously  been  aware  of  the  ticking.  But  this  is  not 
all,  I  can  also  become  aware  at  the  same  moment  that 
the  sound  of  the  ticking  has  previously  entered  into  my 
total  experience  without  being  attended  to.  Again,  the 
margin  of  a  page  which  I  am  reading,  so  far  as  it  affects 
my  experience  at  all,  does  so  sub-consciously.  But  if  I 
cease  reading  and  attend  to  the  margin,  noting,  for 
instance,  that  it  is  broad  or  narrow,  I  am  aware  that  I 
am  not  bringing  in  to  consciousness  something  absolutely 
new.  I  am  aware  that  the  presence  of  the  margin 
before  my  eyes  made  a  difference  to  my  experience  even 
before  I  attended  to  it. 

In  general,  the  distinct  objects  within  the  field  of 
consciousness  stand  out  in  relief  against  a  hazy  and 
featureless  background.  Wlienever  we  choose,  we  cau 
turn  attention  to  this  vague  background  itself,  so  as  to 
ascertain  more  precisely  its  nature  and  constitution.  We 
then  find  ourselves  picking  out,  one  by  one,  item  after 
item  of  sense-experience,  previously  undiscriminated.  In 
attending  successively  to  this  or  that  part  of  the  skin, 
we  discern  sensations  of  pressure,  contact,  temperature, 
prickling,  tingling,  etc.,  which  had  not  been  previously 
noted.  **  In  the  same  way,  attentive  listening  will  at  any 
time  bring  to  [distinct]  consciousness  noises  which  would 
pass  unnoticed  under  ordinary  circumstances.  It  may  be 
the  gentle  rustling  of  leaves,  the  rippling  of  a  distant 
brook,   the  droning   of   insects,  or  in   case  thes^  and  all 

>  Wai-d,  article  on  **  Psychology,"  Encycl.  Brit,,  vol.  2:Z,  ^.  ^^, 


cxliiiustivulj  aiiiilvBed.  The  Becond  is  implied  in  tlie 
first.  It  is  tlin,t  each  partiiil  seusation  as  it  einei'gos 
iato  distinct  cousciousness  is  apprelieuded,  not  as  then 
coming  into  being-  for  tlio  first  time,  but  as  having  in 
some  way  pre-existed  witliin  the  field  of  consciousness 
before  being  separately  discerned. 

Sub-con sciousaesH  is  not  confined  to  the  dim  back- 
giound  against  wliii.-li  discriininated  ficns:i.tloiiS  and  images 
stand  out  in  relief.  The  discriminated  seusatious  and 
ima^B  themselves  may  contain  sub-conscious  constituents. 
An  instance  of  this  is  supplied  by  the  sound  of  an 
orchestra  in  which  the  listener  does  not  discriminate  the 
tones  of  the  severj.!  instruments  composing  it.  Anequ^illy 
good  illustration  is  afforded  by  a  note  as  playe<l  on  a 
single  instnnnent,  e.g.  a  violin.  The  note  is  really  a  com- 
pound sensation,  being  constituted  by  the  union  of  a 
imml«>r  of  partial  tones  wliich  may  be  discerucil  by  a 
trained  ear ;  but  untrained  persons  usually  fail  to  detect 
them  and  distinguish  only  the  peculiar  quality    of   tlie 

'   W.  li.  PillabuLj,  AlhiUimi,  i>.  li. 
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total  experience,  which  is  called  timbre,  the  quality  in 
which  a  note  sounded  on  a  violin  differs  from  the  same 
note  sounded  on  a  flute.  Similarly,  in  rolling  a  pepper- 
mint on  the  tongue,  we  are  aware  of  the  resulting  sen- 
sation as  a  whole,  but  we  do  not  usually  analyse  this  into 
component  parts ;  yet  it  is  really  complex,  as  is  readily 
seen  when  we  turn  attention  to  it  in  an  appropriate  way. 
It  includes  sensations  of  sweetness,  of  coldness,  and  of 
pungency. 

In  conclusion,  we  must  consider  generally  the  function 
of  sub-conscious  sensations  and  images  in  our  mental  life. 
Sense-experience,  in  general,  conveys  apprehension  of 
objects  other  than  itself — of  our  own  bodies  and  of  the 
bodies  which  act  on  our  senses.  How  far  does  this  hold 
good  for  sub-conscious  sensations?  Inasmuch  as  the 
sensations  themselves  are  not  separately  discerned  they  do 
not  separately  convey  distinct  items  of  information  con- 
cerning the  external  world.  None  the  less,  they  have  an 
indirect  cognitive  value  of  this  kind,  inasmuch  as  such 
cognitive  value  belongs  to  the  whole  within  which  they 
form  undistinguished  components.  We  distinguish  the 
sound  of  the  violin  through  the  special  quality  due  to  the 
union  of  its  partial  tones,  although  we  may  not  separately 
discern  the  partial  tones  themselves.  We  distinguish  a 
peppermint,  as  such,  from  an  acidulated  drop,  through 
the  confused  sense-experience  containing  sensations  of 
coolness,  sweetness  and  pungency,  although  we  may  not 
discriminate  these  component  sensations.  The  like  holds 
good  for  the  dim  background  of  sub-conscious  sensations 
against  which  discriminated  objects  stand  out  in  relief. 
This  does  not  yield  distinct  perceptions  of  what  exists  or 
occurs  in  the  external  world  or  in  our  own  bodies.  But 
it  does  yield  a  general  awareness  of  our  total  condition  and 
situation  at  the  moment.     It  determines  the  A^^vaJL  ^vsA. 


stream  of  tliought  or  ti-ain  of  ideas.  Such  cliange  as  takes 
plaoe  in  tliom  is  due  to  cli.iti^  in  the  conditions  affectiug 
tlie  org-.ius  of  sense  Otherwise  they  remain  motionleas 
fragments.  Wlien  we  speak  of  the  Blreaiit  of  conscious- 
ness we  refer  to  distinct  consciousne^-a — to  consciousness 
ae  occupied  with  distinct  objects.  Sub-conscious  preseiitn- 
tiona  beem  rather  comparable  to  the  waves  of  a  frozen 
sea.  Another  negative  characterietic  is  that  fhev  lie  out- 
side the  sphere  of  judgment  or  belief.  We  do  not  affirm 
or  deny  them  of  anything,  nor  do  we  affirm  or  deny  atiy- 
lliiiig  of  thcin.  We  do  not  even  mentally  affirm  their 
existence.  We  have  no  consciousness  of  thein  which 
could    be   expressed  in    such  worila    as    "tbis,"    "that," 

Po.sitivoly  we  may  characterise  them  as  follows. 
Though  they  are  not  distinctly  apprehended,  yet  their  sub- 
conscious presence  is  a  condition  which  favours  their 
emergence  into  distinct  couscionsuess.  If  my  attention 
flags  in  reading  my  book.  I  may  begin  (o  notice  a  candle- 
flame.  The  visual  sensations,  which  had  previously  l.wen 
Bub- con  scions,  cease  to  lie  sub-const^ious,  and  become 
separately  discerned,  yielding  at  the  same  time  a  distinct 
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apprehension  of  the  candle-flame.  We  have  described  the 
contents  of  sub-consciousness  as  stationary  in  contrast  to 
the  flow  of  presentations.  But  this  stote  of  immobility  is 
a  state  of  tension  comparable  to  that  of  a  bent  spring. 
They  wait  in  the  antechamber  of  attentive  consciousness 
and  keep  pressing  for  admittance  with  an  urgency  pro- 
portionate  to  their  intensity  and  to  the  interest  of  the 
objects  which  they  are  capable  of  presenting.  It  is 
evident  that  the  more  intensely  a  thing  affects  my  sense 
the  more  likely  it  is  to  attract  my  notice.  The  effect  of 
interest  may  be  illustrated  by  the  way  in  which  the  sight 
of  one's  own  name  on  a  printed  page  or  the  hearing  of  it  in 
a  conversation  arrests  our  attention,  though  other  words 
equally  obtruding  themselves  on  the  eye  or  ear  pass  un- 
noted. Any  change  in  our  sub-conscious  experience  is 
especially  apt  to  divert  the  current  of  consciousness.  Thus 
the  clock  may  go  on  ticking  unnoticed ;  but  if  it  stops  I 
become  immediately  aware  of  the  fact. 

§  4.  The  same  continued. — ^In  order  that  an  object  may 
be  attended  to,  it  is  necessary  that  it  should  be  separately 
discerned.  The  contents  of  sub-consciousness  escape  atten- 
tion. But  it  does  not  follow  that  the  inverse  proposition 
must  be  true.  It  does  not  follow  that  whatever  is  separately 
discerned  must  therefore  be  attended  to.  For  attention 
essentially  consists  in  something  more  than  such  discern- 
ment. It  consists  in  a  felt  tendency  to  dwell  on  the  object 
so  as  in  some  way  to  adjust  ourselves  to  it  theoretically  or 
practically.  Where  there  is  no  subjective  interest  leading 
us  actively  to  occupy  ourselves  with  the  object,  however 
faintly  and  transiently,  there  is  no  attention. 

We  are  thus  confronted  with  the  question  whether  this 
actually  occurs.  Does  anything  ever  enter  distinct  con- 
sciousness without  at  the  same  time,  in  some  manner  or 
degree,  becoming  an  object  of  interest,  without  ^-s^Vvc^^ 


to  dwell  on  what  is  preaenf«d  ? 

At  tbe  outset,  it  is  to  be  noted  that  such  external  con- 
ditions are  by  no  means  the  only  factors  determining  which 
among  the  things  affecting  our  senses  will  become  dis- 
tinctly i>resenl«d  to  conscionSDess,  The  preference  among 
the  multitude  of  competing  sense- impress  ions  is  also  con- 
ditioned by  our  predisposition  to  be  interested,  due  to  the 
native  bent  of  our  minds  and  to  our  previous  mental 
development,  "  A  setter  dog,  for  instance,  has  its  attention 
drawn  at  once  by  a  game  bird,  while  a  pug  or  a  St.  Bernard 
would  hardly  notice  it  at  all."  '  A  chicken  notices  a  siuall 
grain  of  corn  while  failing  to  notice  other  things  present 
to  its  senses.  A  cat  notes  and  follows  attentively  the 
motions  of  a  bird  while  paying  no  regard  to  buttercups  and 
daisies  and  blades  of  grass.  Other  conditions  being  eqnal, 
a  Mozart  will  tend  to  notice  musical  sounds  rather  than 
other  sensations.  The  whispered  nnme  of  his  mistress  will 
calch  a  lover's  ear  amid  the  confused  buzz  of  louder  noises 
which  pass  nudistinguisbed  by  him.  Tbe  sight  of  one's 
own  iirtuie  ou  a  printed  or  written  page  will  at  once  emerge 

'  I'illslmry,  op.  cil.,  p.  31. 
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into  distinct  consciousness,  while  the  other  words  are  not 
separately  discerned. 

Other  striking  examples  are  supplied  by  the  comparative 
efficacy  of  different  sense- impressions  in  awakening  a 
person  from  sleep.  It  is  said  that  a  miser  may  be  roused 
from  profound  slumber  by  placing  a  coin  in  his  hand  where 
more  violent  measures  fail.  "  The  medical  practitioner,  in 
his  first  profound  sleep,  after  a  laborious  day,  is  awakened 
by  the  first  stroke  of  the  clapper  of  his  night-bell,  or  even 
by  the  movement  of  the  bell-wire  which  precedes  it.  .  .  . 
The  mother,  whose  anxiety  for  her  offspring  is  for  a  time 
the  dominant  feeling  in  her  mind,  is  aroused  from  the 
refreshing  slumber  in  which  all  her  cares  have  been  for- 
gotten, by  the  slightest  waU  of  uneasiness  proceeding  from 
her  infant  charge."  ^ 

In  such  cases,  the  dominating  condition  which  determines 
the  emergence  of  objects  into  distinct  consciousness  is  what 
we  may  call  dispositional  interest.  There  are  dispositions, 
congenital  or  acquired,  which  are  conditions  of  conation  and 
feeling;  and  these  become  effective  in  determining  the 
flow  of  conscious  life,  the  more  readily  in  proportion  to 
the  strength  of  the  potential  interest.  If  such  conditions 
as  these  were  the  only  conditions  operative  in  determining 
distinct  consciousness,  distinct  consciousness  would  coincide 
with  attention. 

But  they  are  not  the  only  conditions.  There  are  other 
factors  which,  so  to  speak,  obtrude  objects  upon  us  in- 
dependently of  the  interest  we  take  in  them.  These  are 
found  partly  in  associations  formed  in  the  course  of  past 
experience.  But  at  present  we  need  consider  only  those 
which  are  connected  with  the  nature  of  the  impressions 
affecting  our  senses,  such  as  the  intensity  of  the  stimulus, 
its  extent,  or  its  relative  novelty. 

'  Carpenter,  Mental  Physiology^  p.  581. 


to  escape  ami  ao  attends  to  it,  because  he  finda  it  tliriist 
upon  him  anil  maintaining  itself  without  his  leave. 

The  intpnsity  of  the  stimulus  is  not  so  important  a  factor 
as  chaugo  iu  intensity,  and  this  in  proportion  to  tiio 
degree  and  suddenness  of  tiie  alteration.  "  Tlie  noise  of 
the  train  upon  which  we  are  riding  passes  unnoticed  after 
a  short  interval,  while  the  whirl  of  the  train  which  passes 
on  the  parallel  line,  although  it  does  not  add  greatly  to 
the  din,  will  be  noticed  at  ouce.  The  lighting  of  a  caudle 
iu  a  dark  room  "  compels  our  notice  "  more  thau  the  con- 
tinuous glare  of  the  suu  to  which  we  have  been  long 
exposed."'  The  classical  instimce  is  that  of  the  miller 
who  at  length  fails  to  have  auy  distinct  awareness  of  the 
clatter  of  the  mill  which  lie  is  continiiallv'  hearing,  altliougli 
lie  notices  at  once  its  cessation  or  any  marked  change  in  it. 
What  liap[M!as  in  such  cases  may  be  described  as  a  vtctoi-y 
of  attentive  consciousness  over  the  ohtrusivenoss  of  the 
external  stimulus.  In  the  case  of  the  miller,  the  persialent 
tendency  of  subjective  intj-ri'^it  is  to  turn  away  from  the 

'  I'ilUljuij-,  ibid.,  vp,  28--_>9. 
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monotonous  noise  of  the  mill  and  to  dwell  on  other  things. 
In  the  long  run,  this  results  in  the  permanent  exclusion  of 
the  noise  from  distinct  consciousness.  It  is  driven  below 
the  threshold  of  distinct  consciousness  and  passes  into  the 
field  of  sub-consciousness. 

The  eztensitj  as  well  as  the  intensity  of  sense-im- 
pressions plays  an  important  part.  Other  things  equal,  a 
large  object,  such  as  a  big  building,  is  more  likely  to  be 
noticed  than  a  little  one;  the  sea  is  more  likely  to  be 
noticed  than  a  small  pool.  Other  conditions  connected 
with  the  nature  of  the  external  stimulus  may  be,  in  general, 
brought  under  the  head  of  relative  novelty  and  contrast. 
'*  A  new  picture  on  the  wall,  a  new  face  at  the  table  will 
draw  all  eyes  whether  there  be  any  other  striking  feature 
or  not.  And  also  a  tree  in  a  plain,  or  a  black  face  among 
an  audience  of  Caucasians."  ^  In  general,  if  a  man  wishes 
"  to  make  himself  conspicuous ''  he  can  do  so  by  presenting 
an  appearance  strikingly  different  from  that  of  his  neigh- 
boiu-s,  e.g.  by  wearing  scarlet  trousers  and  a  yellow  coat. 

A  very  important  condition  of  this  class  is  the  influence 
of  motion.  A  moving  object  enters  distinct  consciousness 
far  more  readily  and  obtrusively  than  surrounding  things 
which  remain  stationary.  Objects  on  the  extreme  margin 
of  the  field  of  view  are  not  usually  discerned.  But  if  such 
an  object  begins  to  move  suddenly  and  rapidly,  we  become 
at  once  distinctly  aware  of  its  presence.  This  influence  of 
movement  is  marked  in  all  animals  as  well  as  in  man. 
"Wild  animals  are  startled  by  the  movements  of  the 
hunter,  while  they  fail  to  notice  him  if  he  remain  perfectly 
still.  ...  A  horse  shies  when  a  piece  of  paper  is  blown 
across  his  path,  though  he  would  remain  imaffected  by  the 
same  object  at  rest."  ^ 

»  Pillsbury,  ibid.,  pp.  49-50.  »  Ibid,^  ^^.  A&. 


Ibere  mil  t>e  au  mcipieut  teudeucv  to  o  nipy  ouiaelvea 
with  tlie  object — a  teiilency  wliioli  fails  to  dtielop 
Iiecauso  it  18  immeliitiU  overborne  by  other  conditions, 
lu  such  cj.s(.a  i,tt4.niiun  inav  be  so  sb^ht  ani  transient 
that  we  cannot  be  sui  3  of  itb  esiating  at  M  None  the 
less  it  woiill  seem  tlidt  we  ca,uuot  ref^ard  all  appir  ut 
mstau  ea  of  discernment  witho  it  attend  ii  as  reallv  in- 
stances of  fainl  and  evineiceut  ittention 

The  best  evidence  is  supplied  bv  whit  we  mty  t-i-ll 
ttMryinal  awareness.  This  is  a  sort  of  borderland  l>etweeii 
attentive  consciousness  and  sub-cousi^ioiisness.  When  the 
mind  is  wholly  pre -occupied  in  atleiuliti^'  to  an  object,  all 
disconnected  impressions  are  merged  iu  a  di si i nationless 
total  experience,  a  sub-conscious  baclcj' round.  But  such 
total  absorption  is  for  most  persons  au  esccptitiiial  stite. 

In  general,  the  pre-nccupation  is  not  so  entire  as  to 
esiclude  a  dim  ilisc eminent  of  surround iui;  objects,  which 
for  any  reason  li:ip]>en  to  be  conspicuous  at  tJio  moment. 
Such  objects  may,  then,  momentarilv  slip  into  tlio  rei^ion 
of  distinguishing  consciousness,  itud  ibmi  slip  out  im'aiu 
ivitbout  anj  appreciable  tendency  to  detain  them  and  con- 
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eider  them  further.  Thus,  while  mj  thoughts  are  engaged 
with  psychological  questions,  as  in  writing  this  chapter,  I 
may  catch  myself  in  the  act  of  striking  a  match,  and  may 
recognise  the  presence  of  the  flame  and  of  the  match-box, 
but  without  any  felt  tendency  to  occupy  myself  with 
them— to  be  mentally  active  in  relation  to  them.  They 
simply  emerge  and  disappear  without  my  doing  anything 
to  detain  them. 

Such  marginal  appearances  are,  for  the  most  part,  tran- 
sient, and  are  forgotten  immediately  after  they  have 
vanished.  But  sometimes  they  are  more  persistently  main- 
tained by  theobtrusiveness  of  the  external  stimulus,  or  some 
equivalent  condition.  For  instance,  in  a  cinematographic 
show  our  whole  attention  may  be  directed  to  the  pictured 
movements  of  some  animal ;  but  flickering  lines  and  spots 
may  keep  forcing  themselves  on  our  notice,  apart  from  any 
felt  tendency  on  our  part  to  occupy  ourselves  with  them. 
Again,  it  has  been  frequently  recorded  that  in  moments  of 
intense  emotion  quite  irrelevant  and  uninteresting  details 
may  be  clearly  discerned  and  permanently  remembered, 
though  they  are  not,  in  the  proper  sense,  attended  to. 

It  is  more  doubtful  whether  the  mind  is  ever  in  a  state 
of  complete  inattention,  so  as  to  be  occupying  itself  with 
no  object  at  all.  It  may  be  thought  that  there  are  states 
of  idleness  in  which  one  thing  after  another  flits  before 
our  mental  view  without  our  concerning  ourselves  even 
faintly  and  transiently  about  any  of  them.  "  If  I  am 
sitting  at  ease,  with  my  mind  not  dwelling,  as  we  say,  on 
any  subject,  but  wandering  aimlessly  as  I  regard  some  well- 
known  scene,  I  am  what  everyone  would  call  inattentive 
generally.  If  we  keep  to  ordinary  language,  I  am  not 
attending  here  to  anything  at  all."  ^ 

*  Bradley,  **  On  Active  Attention,"  Mind^  N.S.,  vol.  tA.,^^.  *1, 


dwelling  on  any  of  tliein.  But  we  ought  rather  to  SLiy 
that  the  man  is  giving  slight  and  brief  attention  to  each 
in  turn — that  attention  is  disjointed  and  volatile  rather 
than  absent  altogether.  This  may  happen  even  when  thu 
several  objects  have  no  specific  interest  for  hiui.  For, 
l>esiiles  spi-cific  interests,  there  is  a  general  interest  in 
being  mentally  occupied  in  some  manner  or  degree.  It  is 
this  general  t<?ndency  to  be  nieutally  active  ivhich  makes 
us  feel  bored  when  it  is  denied  satisfaction. 

A  much  closer  approach  to  complete  inattention  is  found 
in  certiiin  cases  of  mental  disease.  In  some  stages  of 
mania,  the  patient  ceases  to  notice  surrounding  objects, 
and  it  is  impossible  to  make  him  answer  questioiis.  A 
sequence  of  ideas  goes  on  in  his  miud,  but  it  is  utterly  dis- 
jointed and  incoherent.  As  soon  as  he  has  begun  to  tliiuk 
of  one  thing  he  rushes  off  to  another.  Between  any  two 
immediately  succes.-^ive  i.leas.  A  aud  B  or  H  and  C  or  C 
and  D,  there  is  discernilde  some  link  of  connesiiou,  but 
there  is  none  lietwceu  A  aud  C  or  between  B  aud  I). 
Further,  even  the  connexion  ivhich  is  discernible  is  of  the 
most  superficial  kind,  such  as  accidental  similarity  in  the 
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sound  of  words  apart  from  their  meaning.  The  mind 
seems  hurried  on  by  the  play  of  casual  associations  with- 
out any  power  of  active  self-direction.  Here,  if  anywhere, 
the  total  mental  state  may  be  said  to  be  one  of  complete 
inattention. 

§  5.  Attention  to  Displeasing  Objects. — ^The  mind  tends 
to  occupy  itself  with  uupleasing,  as  well  as  with  pleasing, 
objects.  Bad  news  as  well  as  good  is  attended  to. 
Now  it  is  a  fundamental  law  of  our  mental  life  that  we 
seek  to  avoid,  alter,  or  abolish  what  is  disagreeable  to  us 
and  to  maintain  only  what  is  agreeable  to  us.  Ought  we 
not,  in  accordance  with  this  principle,  invariably  to  dis- 
regard and  dismiss  disagreeable  thoughts  and  perceptions 
instead  of  actively  occupying  ourselves  with  them  ?  This 
difficulty  disappears  when  we  consider  that,  for  the  most 
part,  we  cannot  get  rid  of  what  displeases  us  merely  by 
refusing  to  think  about  it.  If  we  lose  our  ticket  when  on 
a  railway  journey,  we  cannot  arrange  the  disagreeble  situ- 
ation to  our  satisfaction  merely  by  dismissing  it  from  our 
minds  and  thinking  about  something  else.  Active  adjust- 
ment of  some  sort  is  required  and  this  involves  attention. 
If,  in  trying  to  solve  a  problem,  we  find  ourselves  obstructed 
by  a  difficulty,  the  difficulty  is  not  removed  by  ignoring  it. 
Similarly,  if  we  are  separated  by  death  from  a  beloved 
friend,  the  separation  would  only  be  rendered  more  complete 
if  we  did  not  cling  to  the  memory  and  imagination  of  him. 

None  the  less,  in  so  far  as  the  act  of  attending  to  a  dis- 
agreeable object  is  itself  disagreeable,  there  will  be  a 
tendency  to  turn  from  it  to  other  and  more  pleasing  matters. 
The  degree  in  which  this  tendency  is  efficient  in  controlling 
the  direction  of  thought  depends  on  the  degree  in  whicli 
it  is  counteracted  by  other  motives.  This  varies  in  different 
cases  and  for  different  individuals.  One  person,  finding 
the  sight  or  the  thought  of  the  misery  of  others  painful  tA 
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him,  simply  turns  aside  from  it  and  as  far  as  possible 
ignores  it.  In  another,  the  impulse  to  relieve  distress  is 
so  powerful  that  the  subject  persistently  absorbs  his  atten- 
tion. One  person  finding  a  problem  difficult  will  immedi- 
ately give  it  up,  whereas  the  same  difficulty  presented  to 
another  mind  will  arouse  it  to  more  vigorous  activity. 

From  this  point  of  view,  we  can  broadly  distinguish  two 
types  of  character,  the  frivolous  or  pleasure-seeking  and  the 
serious  or  strenuous.  In  the  first,  ttie  prevailing  tendency 
is  to  evade  and  ignore  what  is  displeasing.  In  the  second 
the  prevailing  tendency  is  actively  to  grapple  with  it  so 
as  to  remove  or  amend  it.  Harold  Skimpole  in  Bleak 
House  belongs  to  the  first  type.  "  All  he  asked  of  society 
was  to  let  him  live.  .  .  .  Give  him  the  papers,  conversation, 
music,  mutton,  coffee,  landscape,  fruit  in  the  season,  a  few 
sheets  of  Bristol-board,  and  a  little  claret,  and  he  asked 
no  more.  .  .  .  He  said  to  the  world, '  Go  your  several  ways 
in  peace !  Wear  red  coats,  blue  coats,  lawn  sleeves,  put  pens 
behind  your  ears,  wear  aprons;  go  after  glory,  holiness, 
commerce,  trade,  any  object  you  prefer ;  only — let  Harold 
Skimpole  live.  .  .  .  Suffer  him  to  ride  his  rocking  horse.' " 
We  are  told  that  he  had  *'  composed  half  an  opera  once,  but 
got  tired  of  it " — ^a  very  characteristic  trait. 

As  an  example  of  the  opposite  type  we  may  take 
Napoleon.  Napoleon  was  no  doubt  ambitious  and  selfish. 
But  he  was  not  a  pleasure-seeker.  His  aim  was  not  to 
enjoy  the  world  but  to  shape  and  mould  it  in  accordance 
with  his  desires.  Conditions  which  would  have  formed  a 
paradise  for  Skimpole  would  have  meant  misery  for  him. 
He  was  incessantly  consumed  by  an  intense  craving  for 
work — the  harder  the  better.  His  pleasures  and  pains  were 
the  pleasures  of  success  and  the  pains  of  failure.  If  he 
had  written  half  an  opera,  he  might  have  grown  tired  of  it ; 
but  he  would  certainly  have  finished  it. 
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§  6.  Unity  and  Continuity  of  i^ttention. — ^I£  a  varying 
number  of  points,  lines,  numbers  or  letters  be  momentarily 
exhibited  before  the  eye,  it  is  found  that  "  only  a  limited 
number  can  be  simultaneously  discerned  so  as  to  be  counted 
after  they  have  been  momentarily  seen."  *  Only  about 
five  separate  points  or  lines  or  numbers  or  letters  can  be  so 
discerned.  Limitation  of  this  kind  is  called  limitation  of 
the  span  of  attention.  Now  it  is  often  said  that  we  can 
attend  to  only  one  thing  at  a  time.  Is  this  position  refuted 
by  the  experiment  with  momentary  exposure  ?  Do  not  the 
experiments  show  that,  in  certain  cases,  we  can  attend  to 
at  least  five  distinct  objects  at  once  ?  Undoubtedly  they 
do  show  this.  But  they  do  not  show  tliat  the  distinct 
objects  can  be  separate  objects  in  the  sense  of  being  dis- 
connected with  each  other.  The  several  points,  lines,  or 
numbers  are  not  apprehended  in  isolation,  but  as  distin- 
guished from  each  other  and  as  forming  a  numerical  group. 
This  holds  good  as  a  general  principle ;  wherever  we  attend 
to  many  things  at  once,  we  attend  to  their  interconnexion, 
so  that  our  total  object  is  a  single  whole.  It  is  single 
though  not  simple. 

This  applies  even  to  extreme  cases  of  what  is  called 
divided  attention.  When  a  person  writes  one  letter  and 
also  simultaneously  dictates  another,  there  is,  no  doubt, 
an  oscillation  of  the  mind  between  the  two  tasks,  inasmuch 
as  attention  is  specially  concentrated  now  on  the  one  and 
now  on  the  other.  But,  even  during  concentration  on  the 
dictated  letter,  the  written  letter  does  not  wholly  slip  out 
of  the  field  of  attentive  consciousness.  The  total  object  is 
the  problem  of  writing  the  one  letter  while  keeping  in  mind 
that  the  other  has  to  be  dictated.  If  we  add  that  when  a 
sentence  has  been  mentally  prepared  the  actual  writing  or 

*  Myers,  Text-book  of  Experimented  /^«yc^o(og\|,  "^.  ^\, 
PSYCH.  \^ 
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produce  changes  in  our  enrironment,  these  changes  and 
their  foreseen  results  form  part  of  our  total  object,  the 
attainment  of  the  end  we  are  aiming  at.  In  all  cases,  there 
are  processes  of  interpreting,  identifying,  classifying,  recog- 
nising,  etc.,  by  which  the  object  is  brought  into  relation 
with  the  results  of  previous  experience  as  retained  and 
organised  in  pre-formed  mental  dispositions.  In  this  way 
what  is  fragmentary  in  it  is  supplemented  and  expanded, 
links  of  connection  are  supplied  for  its  relatively  uncon- 
nected parts,  and  the  whole  is  fitted  into  its  place  in  the 
pre-acquired  system  of  knowledge,  belief  and  imagination. 

The  general  name  applied  by  psychologists  to  such 
processes  is  Apperception.  Apperception  is  inyolred  in  all 
distinct  perception  and  especially  in  all  attentive  perception. 
When  we  see  the  wet  groimd,  its  wetness  is  not  an  original 
datum  of  sight,  but  one  of  touch.  Its  connexion  with 
a  peculiar  visual  appearance  has  been  learned  in  previous 
experience.  When  a  thing  looks  smooth,  all  that  is  given 
merely  through  visual  sensation  is  the  lustre  or  sheen  of 
the  surface ;  the  smoothness  is  primarily  perceived  by 
touch  and  comes  to  be  connected  with  the  visible  appear- 
ance through  association.  In  general,  when  we  look  at  any 
thing  only  one  side  of  it  is  visible,  the  other  side  is  not 
seen  but  suggested.  When  we  say  that  we  hear  someone*s 
footstep  on  the  stair,  all  that  we  are  aware  of  through  the 
ear  alone  is  a  sound  of  a  certain  kind ;  that  the  sound  is  due 
to  a  footstep,  that  the  footstep  is  that  of  some  particular 
person,  and  that  it  is  on  the  stair,  all  this  is  an  interpreta- 
tion based  on  previous  experience. 

These  are  obvious  cases ;  but  it  is  a  main  part  of  the 
business  of  psychology  to  show  the  same  process  at  work 
where  it  is  by  no  means  so  obvious,  to  show  how  very  little, 
comparatively  speaking,  can  be  ascribed  to  the  original 
data  of  sense  and  how  much  is  due  to  apperception.     One 


permit  them  to  be  read.  The  otlioi-  lettera  must,  it  ia 
evideiit,  be  supplied  by  association  from  tlie  mat«rinl 
gathered  iu  earlier  experiences."  ' 

Apperce])tiou  may  take  pla«e  easily  and  rapidly,  or  it 
may  involve  a  more  or  less  complex  and  prolonged  prot'i'ss. 
It  is  easy  and  rapid,  for  the  most  part,  in  the  case  of 
familiar  things  iu  familiar  surroundings.  It  is  longer  and 
more  complex  where  the  object  is  comparatively  unfamiliar 
or  is  presented  iu  a  novel  situation.  The  sauie  is  true  even 
for  the  fatniliar.  wheu  our  general  mental  Jcvelopiueut  has 
mised  new  questions  concerning  it  so  tliat  ive  apprelieud 
it  iu  a  new  light.  Before  a  mau  Las  learned  geology  a 
stone  may  immediately  find  its  place  in  tlie  general  context 
of  Ilia  ex[>erienee.  But  after  he  !ma  become  a  geolt^ist, 
hours  of  stiidv  may  be  required  to  adjust  it  to  his  uew 
system  of  ideas.  Now,  the  more  leatlily  and  rapidly 
apperception  takes  plivce  the  less  attention  it  reiiuires,  and 
the  more  difficult  it  is  the  more  attention  it  requires. 
Where  there  is  not  snfli::ient  interest  in  developiug  tlie 
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object,  apperceptive  processes,  otherwise  possible,  fail  to 
occur. 

In  general,  attention  has  a  two-fold  function  in  the 
development  of  objects ;  in  attending  we  seek  to  mark  and 
keep  distinct  from  each  other  the  various  parts  and 
aspects  of  the  whole  with  which  we  are  dealing ;  and  at 
the  same  time  w6  seek  to  apprehend  more  fullj  and 
clearly  the  interconnexion  of  these  distinct  features  with- 
in the  unity  of  the  whole.  Both  the  distinctions  and 
the  relations  are  ultimately  founded  on  the  nature  of 
the  object.  But,  in  part,  they  may  be  introduced  or  at 
least  emphasised  in  other  ways  depending  on  our  own 
initiative. 

This  is  well  illustrated  by  the  way  in  which  we  tend 
almost  irresistibly  to  introduce  a  rhythmic  grouping  in 
series  of  impressions  recurring  monotonously  at  regular 
intervals.  Thus,  in  listening  to  the  ticking  of  a  clock  we 
accentuate  alternative  ticks,  so  that  what  we  apprehend  is 
not  tick,  tick,  tick,  etc.,  but  tick-tack,  tick-tack,  etc. 
Similarly,  in  attending  closely  to  a  group  of  dots  or  lines 
we  tend  to  divide  them  mentally  into  smaller  groups 
having  a  definite  arrangement,  although  their  actual  dis- 
tribution may  be  indifferent  to  the  order  which  we  give 
them. 

Another  way  in  which  we  may  introduce  an  order  and 
distinctness  into  the  object,  which  is  not  directly  found  in 
its  own  nature,  is  by  transferring  to  it  the  character  of 
some  other  object  more  or  less  like  it.  This  is  the  method 
used  in  illustrative  metaphors  and  similes.  The  stars 
are  distributed  in  more  or  less  distinct  groups ;  but  the 
human  mind  has  increased  for  its  own  apprehension  both 
the  internal  unity  of  each  constellation  and  its  distinct- 
ness from  the  others  by  assimilating  them  to  the  figures 
of  well  known  animals  and  other  f amil\SLT  o\)\^jqXa&  \  VXv<^ 


it  or  not.  Tbus,  iis  Locke  remark!?,  "  killing  a  miin  with 
u,  Hword  or  liatclict  are  looked  on  as  no  distinct  species  of 
action  ;  but  if  the  point  of  the  sword  just  enter  tlio  body, 
it  paasea  for  a  distinct  species  ;  aa  in  England,  in  whose 
lauijuago  it  is  called  stabbing."  Tbougli  the  complex 
object  may  in  the  first  insta,uce  be  appreliended  without 
the  name,  yet  the  name  ia  "  the  Itnot  which  ties  its  parts 
fast  together. ' 

The  uuity  thus  imposed  by  subjective  activity  always 
presupposes  some  unity  in  the  natuce  of  the  object 
itself.  Such  unity  may  vary  greatly  in  kind  and  degree; 
but  in  all  cases  it  is  clearly  distinguishable  from  any 
of  the  parts  combined  or  all  of  them  together.  The 
relation  or  form  of  combination  has  always  to  l>e  coii- 
sidcred  as  a  separj,t«  factor,  giving  a  specific  character  to 
the  whole.  "  By  transposing  a  tune  from  one  key  to 
another,  wo  may  obtain  two  entirely  diverse  aggregates  of 
iicite^,  and  yet  the  melody  may  remain  unchanged.  Ou 
tin;  other  liand,  by  varying  the  order  of  the  notes  two 
distinct   tunes   may   result   from  the    same   collection  of 

'  Locke,  A'smgon  JIiiTWin  UndfrsUinditiy,  VxKik  ill.,  Cli.  3.  g  10. 
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tones."  ^  The  same  holds  good  for  the  interval  between 
any  two  notes.  There  may  be  the  same  intenral  between 
different  pairs  of  notes,  or  a  different  one  between  the 
same  notes  when  their  order  is  inverted :  and  in  either 
case  the  whole  complex  is  different. 

Similarly,  the  metrical  form  of  a  sonnet  or  of  a  hexa- 
meter line  may  remain  identical  though  its  component 
words  and  syllables  may  be  varied  throughout;  a  red 
triangle  on  a  green  background  has  a  formal  identity  with 
a  blue  triangle  on  a  yellow  background ;  the  general  form 
of  a  syllogism  in  Barbara  remains  the  same  in  spite  of 
variation  in  its  terms.  The  progression  1,  2,  4,  8,  16,  etc., 
is  identical  in  its  form  of  unity  with  the  progression  3,  6, 
12,  24,  etc.  The  gradual  fading  of  a  blush  is  formally 
akin  to  the  gradual  dying  away  of  a  sound. 

A  complex  whole  as  characterised  by  its  specific  form 
of  unity  has  attributes  which  do  not  belong  to  any 
or  all  of  its  parts ;  and  inversely  the  parts  may  have 
attributes  which  do  not  belong  to  it.  A  heap  of  stones 
may  be  a  pyramid,  though  no  single  stone  is  a  pyramid ; 
each  stone  may  be  round,  though  the  heap  is  not  round. 
An  animal  may  pursue  or  lie  in  wait  for  its  prey; 
but  we  cannot  say  that  the  animaPs  legs  or  head  or 
tail  pxirsue  the  prey  or  lie  in  wait  for  it.  A  triangle 
is  a  closed  figure.  But  its  lines  or  angles  are  not 
dosed  figures.  It  is  above  all  important  from  the 
psychological  point  of  view  that  a  whole  object  in  its 
unity  has  a  distinctive  function  and  value  as  a  factor 
in  mental  process,  different  from  that  of  its  parts.  A 
melody  yields  a  pleasure  which  is  not  due  to  its  com- 
ponent tones  considered  apart  from  their  union.  The 
same  holds  good  of  pleasing  combinations  of  coloiurs  or 

»  Ward,  Encyd.  Brit,,  voL  22,  p.  693. 
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lines  or  moyements.  The  line  '*  Thoughts  that  do  often 
lie  too  deep  for  tears  "  affects  our  sensibility  in  a  peculiar 
waj ;  but  if  we  take  awaj  any  of  the  component  words, 
or  alter  their  order,  the  effect  is  lost.  Similarly,  a  discord 
is  displeasing  when  the  discordant  tones  are  in  them- 
selves pleasing. 

Again,  an  object  as  a  whole  has  associations  which  do 
not  belong  independently  to  its  paiis,  and  so  may  call  up 
ideas  which  its  parts  fail  to  recall.  Certain  lines  drawn 
on  paper  may  in  their  union  irresistibly  suggest  a  man 
swimming  in  the  sea,  whereas  they  have  no  such  effect 
severally.  They  have  no  such  effect  even  when  they  are  all 
apprehended,  if  they  are  not  apprehended  in  the  right 
order  and  combination.  This  is  well  shown  in  puzzle 
pictures,  where  a  figure  may,  in  a  sense,  be  before  our 
eyes  for  a  long  time  before  we  are  able  to  see  it.  The 
several  constituents,  or  disiecta  membra,  are  all  perceived. 
But  they  do  not  suggest  e.g.  a  man  swimming  until  they 
are  detached  from  their  other  relations  within  the  picture 
and  apprehended  in  a  special  connexion  with  each  other. 
To  take  a  simple  instance,  the  word  '*  man  "  as  a  whole 
calls  up  the  idea  of  "  human  being,"  but  no  such  associa- 
tion attaches  to  its  several  letters  or  to  all  of  them 
together  unless  they  are  united  in  an  appropriate  way. 

The  unity  of  a  complex  object  varies  greatly  in  degree, 
according  to  the  nature  of  the  object.  Any  closed  figure, 
as  such,  is  a  unity;  but  a  regular  figure  is  more  so  than  an 
irregular  figure ;  for  its  parts  are  combined  according  to  a 
uniform  rule  of  construction.  For  the  same  reason  a  line 
of  verse,  in  virtue  of  its  metrical  form,  has  more  unity 
than  a  line  of  prose.  A  concord  is  a  more  intimate  unity 
than  a  discord.  An  army  has  more  unity  than  a  mob ; 
and  an  army  with  a  leader  has  more  unity  than  an  army 
without  a  leader. 
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It  is  the  function  of  attention  to  bring  to  light  whatever 
unity  maj  be  inherent  in  the  nature  of  its  object.  This 
process  of  discovery  is  often  prolonged  and  gradual,  each 
stage  preparing  the  way  for  the  next.  Planets,  for  in- 
stance, move  round  the  sun  in  regular  periods:  but  in 
what  precise  path  and  according  to  what  precise  rules  ? 
The  intense  and  prolonged  attention  of  Kepler  discovered 
answers  to  these  questions,  which  arc  formulated  in  his 
three  laws  of  planetary  motion.  Planetary  motion  was 
throughout  his  single  object :  and  it  was  in  the  develop- 
ment of  this  object,  so  as  to  define  more  fully  and  precisely 
the  kind  and  degree  of  unity  belonging  to  it,  that  he 
discovered  his  three  laws. 

§  7.  Continuity  and  Diversion  of  Attention. — In  con- 
tinued attention  we  are  constantly  turning  to  relatively 
new  objects,  a,  h,  c,  d,  e,  /,  etc.  None  the  less,  there  is  a 
single  attention-process  so  long  and  so  far  as  we  occupy 
ourselves  with  each  successive  item  as  being  a  partial 
phase  or  feature  of  one  and  the  same  whole,  and  with  its 
relation  to  other  preceding  and  following  items  as  forming 
part  of  the  unity  of  the  whole.  If,  on  the  other  hand,  a 
new  object  arises  which  is  not  thus  viewed  in  relation  to 
previous  items  as  a  further  development  of  the  same  theme 
or  topic,  so  that  we  can  drop  reference  to  the  previous 
items  and  make  a  fresh  start,  so  far  as  this  is  the  case, 
attention  is  said  to  be  diverted.  In  the  moment  in  which 
the  diversion  is  taking  place,  there  is,  in  a  sense,  continuity 
of  attention,  inasmuch  as  the  mind  is  aware  of  both 
objects  at  ouce  in  being  aware  of  the  passage  from  one  to 
'the  other.  In  making  the  stop  from  the  first  to  the 
second  it  has,  so  to  speak,  one  foot  in  both.  But  as  soon 
as  the  diversion  has  taken  place,  this  kind  of  continuity 
ceases.  The  previous  object  is  lost  sight  of  in  the 
development  of  the  new.     Such  continuity  may  b^  ^'^'^ 


8  which  is  interrupted  and  that  which  interrupta 
it.  But  tliia  relntiou.  exists  between  otherwise  discon- 
nected attention -processes,  and  depends  on  the  temporal 
coincidence  of  the  end  of  one  with  the  beginning  of  the 
otlier.  If.  on  the  contrary,  we  consider  the  successive 
phases  of  tlie  process  of  making  up  the  mind  about  tbe 
move  at  chess,  or  of  settling  the  matter  o£  business,  we  Snd 
a  different  and  more  intimate  kind  of  continuity — con- 
tinuity of  aim  or  purpose,  coutinuity  o£  interest.  Frum 
this  point  of  view,  my  state  of  mind  when  I  have  finished 
my  business  with  the  visitor  and  returned  to  my  game  is 
continuous  with  my  state  of  mind  when  I  was  interrupted, 
rather  tban  with  the  intervening  flow  of  consciousness. 
The  very  word  inleri-uption  implies  this  '  It  is  clear,  then, 
that  continuity  of  interest  is  more  or  less  independent  of 
direct  proximity  in  time.  This  kind  of  continuity  is 
essentially  connected  with  mental  activity  in  the  strict 
sense,  with  the  striving',  conative.  apiietitive  side  of  our 
uature.  Its  general  condition  is  that  the  successive 
pliases  of  a  conscious  process  shall  constitute  a  movement 
tewards  an  end-state  or  teriniuus.  As  we  have  already 
ojrplaineii  (pp.  H-i-i),  an  end-state  or  terminus  is  a  state 
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of  consciousness  in  which  the  process  finds  its  natural 
termination — the  termination  prescribed  to  it  by  its  own 
nature,  and  not  by  extraneous  conditions.  Each  phase  of 
the  process  before  the  end  is  reached  is  incomplete,  and 
tends  by  its  own  inherent  constitution  to  pass  beyond 
itself.  If  the  activity  is  displaced  by  a  disconnected  pro- 
cess before  it  has  attained  its  goal,  it  tends  spontaneously 
to  recur  after  the  interruption  and  work  itself  out,  starting 
from  the  stage  at  which  it  was  cut  short.  If,  while  it 
continues  to  occupy  consciousness,  its  progress  is  in  any  way 
checked  or  arrested,  an  experience  of  dissatisfaction  or  un- 
pleasantness arises.  So  long  and  so  far  as  its  progress  is 
unchecked,  but  not  yet  completed,  consciousness  is  un- 
satisfied, but  not  dissatisfied,  and  ceteris  partfms  the 
experience  is  pleasant. 

Conative  unity  at  any  one  moment  depends  upon  cona- 
tive  continuity  at  different  moments.  If  we  take  any 
momentary  phase  in  the  flow  of  conative  process,  we  find 
a  total  state  of  consciousness  in  which  some  constituents 
are  irrelevant  to  the  main  direction  of  t|[iought,  and  others 
are  essentially  concerned  in  its  progress.  Thus,  in  playing 
a  game  of  chess  the  modifications  of  consciousness  due  to 
impressions  from  surrounding  objects  are  irrelevant  to  the 
main  current  of  consciousness.  Only  the  experiences 
connected  with  the  position  of  the  pieces  on  the  board 
are  relevant,  and  only  these  experiences  are  embraced  in 
the  conative  unity  of  consciousness.  This  distinction 
corresponds  broadly  to  that  between  attentive  conscious- 
ness and  sub-consciousness.  * 

The  total  process  of  attentive  consciousness  is,  in 
general,  composed  of  a  succession  of' processes,  each  of 
which  has  a  certain  conative  continuity.     Some  of  these 

^  Discussed  in  §  3  of  this  chap^yet. 


and  the  new. 

Both  temporal  continuity  and  continuity  of  iuLeiest  are 
\  of  great  iinporlance  in  the  general  development  of  mental 
I  life,  as  conditioning  in  different  ways  the  formation  of 
mental  dispositions  and  associations. 

§  8.  Gradations  of  Conative  continuity. — The  continuity 
of  interest  connecting  the  successive  phases  of  an  atten- 
tion-process may  iiave  various  degrees.  The  possibility 
of  this  lies  in  the  fact  that  the  continuity  may  evist  in 
certain  respects  and  not  in  others.  The  siiccceJiug  phase 
may  be  only  in  part  a  development  of  the  precedinij 
phase  and  in  partdisconnecfed  and  relatively  mdependent. 
Compare  the  process  of  learning  a  proposition  in  Euclnl 
by  heart  with  fhat  of  intelligently  following  the  demon- 
stration. For  tlie  boy  who  learns  by  rote,  the  proposition 
is  only  a  collection  of  sentences  arranired  in  a  certam 
external  order  on  the  page  before  him;  those  sentences 
have  continuity  of  interest  for  him  mainly  liecanse  they 
have  to  he  repeated  by  him  iu  the  same  older  wlien  lift  is 
called  on  to  do  so  by  his  l«,icher.  If  the  order  of  the 
sentences  were  altered  in  any  arbitrary  manner  interest 
and  continuity  of  interest  would  be  unaltered,  if  he  still 
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supposed  that  the  given  order  was  authoritative.  It  is 
quite  different  with  the  boy  who  follows  the  reasoning. 
In  his  case  it  is  not  only  the  external  sequence  of  the 
sentences  but  the  logical  development  of  the  meaning 
which  is  interesting.  Each  step  has  interest  for  him  only 
through  its  connexion  with  what  precedes  and  follows. 
If  the  order  of  the  sentences  were  arbitrarily  altered  this 
logical  continuity  would  be  destroyed.  So  far  as  he  is 
interested  in  the  logical  development,  the  separate  sen- 
tences have  no  independent  existence  for  him.  They 
come  before  his  mind  only  as  transitions  in  the  evolution 
of  a  continued  interest  towards  its  satisfaction. 

The  stream  of  consciousness  consists  of  successive 
trains  of  mental  activity  each  having  its  own  internal 
continuity  of  interest,  but  relatively  disconnected  with 
each  other.  It  must  be  noted,  however,  that  in  the  case  of 
normal  human  beings  the  disconnection  of  the  successive 
segments  is  only  relative,  not  absolute.  The  successive 
segments  of  the  conscious  stream  have  also  some  degree  of 
continuity  with  each  other.  This  does  not  hold  good,  save 
in  a  very  rudimentary  way,  of  animals.  The  mental  life  of 
the  animal  seems  in  the  main  to  be  composed  of  a  series 
of  detached  and  independent  impulses.  But  in  human 
beings  the  sequence  of  special  conations  is  more  or  less 
imified  in  a  comprehensive  scheme.  There  is  a  thread  of 
continuity  running  through  their  whole  mental  life.  This 
more  comprehensive  imity  is,  in  essence,  akin  to  the 
sx>ecial  imity  of  the  successive  portions  of  the  stream  of 
consciousness.  It  simply  means  that  the  ends  of  con- 
scious life  are  connected  in  a  system,  so  that  the  satis- 
faction of  special  interests  is  also  the  partial  satisfaction 
of  more  general  interests,  and  the  attainment  of  this  or 
that  result  forms  a  step  towards  the  attainment  of  others 
in  progressive  order.     In  sitting  down  toreadt\\ftxaQtm\i'^ 


the  unity  of  peraoua.1  life  as  opposed  to  tUe  impulsive  life 
of  ojiimals. 

Plainly,  the  unity  of  couBciouBness,  aa  coastituted  by 
unity  of  interest,  may  exist  iu  very  varying  degrees.  The 
mental  life  oE  such  men  as  Hegel,  or  Comte,  or  Bismarck, 
or  Newton,  forms  a  far  more  systematic  unity  than  that  of 
the  man  in  the  street.  The  mental  life  of  the  civilised 
man  is,  in  general,  more  completely  unified  than  tJiat 
of  the  savage ;  and  the  mental  life  of  man  has  a  unity 
which  is  not  found  in  the  animal.  But  some  kind  and 
degree  of  conative  continuity  must  be  present,  wherever 
there  is  anything  which  can  be  called  mental  development 
or  learning  by  eiperieuce.  Where  there  is  no  conscious 
striving  there  can  be  no  self -fulfilment  and  self-develop- 
ment of  conscious  striving.  Hence  we  may  say  that  unity 
of  consciousness  as  constituted  by  continuity  of  interest  is 
at  nuce  an  indispensable  starting-point  and  a  progressive 
achiuvemcnt  of  mental  evolution  in  the  strict  sense,  of  tliat 
kind  of  development  which  is  peculiar  to  conscious  beings 
as  such. 


§  9]  ATTENTION.  109 

§  9.  Expectant  Attention. — All  attention  is,  in  a  sense, 
expectant  or  prospective.  In  seeking  the  development  of 
our  object  we  look  forward  to  the  appearance  of  new 
features  and  relations  belonging  to  it,  which  are  not  jet 
apprehended.  In  proportion  to  the  unity  of  our  total 
object  and  the  degree  of  our  interest  in  it  as  a  whole, 
whatever  is  thus  included  in  it  or  related  to  it  will  tend  to 
occupy  the  mind  in  preference  to  disconnected  objects 
which  might  otherwise  be  suggested  by  sense-impressions 
or  irrelevant  associations  of  ideas. 

The  term  Expectant  Attention  is  specially  applied  to  a 
particular  form  in  which  this  general  principle  operates. 
It  is  applied  to  the  special  case  in  which  something  is 
already  more  or  less  definitely  anticipated  in  idea,  but 
requires  for  its  further  development  an  actual  sense- 
perception.  When  this  is  so,  we  notice  what  we  are 
expecting  in  preference  to  other  things.  "  It  is  much 
easier  to  see  any  lost  article  if  you  have  a  definite  picture 
of  what  is  sought.  In  fact,  searching  for  anything  con- 
sists ordinarily  of  nothing  more  than  walking  about  the 
place  where  the  object  is  supposed  to  be,  with  the  idea  of 
the  object  kept  prominently  in  mind,  and  thereby  stand- 
ing ready  to  facilitate  the  entrance  of  the  perception  when 
it  offers  itself."^  In  order  to  pick  out  a  weaker  tone 
from  a  simultaneous  group  of  stronger  tones,  we  must  first 
set  before  our  minds  the  idea  of  the  weaker  tone  and  then 
listen  for  it  amongst  the  stronger  tones  wliich  would 
otherwise  mask  its  presence  from  us.  "  The  practised 
microscopist,  while  applying  one  of  his  eyes  to  his  instru- 
ment .  .  .  can  keep  his  other  eye  open,  without  being  in 
the  least  disturbed  by  the  picture  of  the  objects  on  the 
table  which  must  be  formed  upon  its  retina."  * 

»  Pillabury,  ihid.^  p.  .30.         *  Carpenter,  Mental  Physiology^  p.  l^I. 
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Sucli  expectant  attention  is  frequently  a  source  of 
illusion.  We  see  what  we  expect  to  see  instead  of  wbat  is 
really  present.  If  we  expect  to  meet  A  at  a  certain  place 
and  time  and  B  appears  instead,  we  are  likely  to  mistake 
B  for  A  ;  we  tend  to  apperceive  the  given  sense-impression 
through  the  wrong  group  of  mental  dispositions  and  so  to 
misinterpret  it.  "  During  the  conflagration  at  the  Crystal 
Palace  in  the  winter  of  1866-7  .  .  .  ,  it  was  supposed  that 
the  chimpanzee  had  succeeded  in  escaping  from  its  cage. 
Attracted  to  the  roof  with  this  expectation  in  full  force, 
men  saw  the  unhappy  animal  holding  on  to  it,  and 
writhing  in  agony  to  get  astride  one  of  the  iron  ribs.  .  .  . 
But  there  was  no  animal  whatever  there;  and  all  this 
feeling  was  thrown  away  upon  a  tattered  piece  of  blind,  so 
torn  as  to  resemble  to  the  eye  of  fancy  the  body,  arms,  and 
legs  of  an  ape."  ^  Where  what  is  attentively  anticipated 
is  movement,  or  something  producible  by  movement  on 
the  part  of  the  person  attending,  there  is  a  tendency  to 
make  the  movement.  When  a  number  of  persons  sit  at  a 
table,  on  which  they  place  their  hands,  expecting  it  to 
rotate,  they  involtmtarily  exert  lateral  pressures  which 
give  rise  to  the  kind  of  motion  anticipated.  This  may  or 
may  not  be  a  complete  explanation  of  table-turning.  But 
the  fact  that  the  sitters  do  unconsciously  push  or  pull  is 
demonstrated  by  experiments  of  the  kind  first  devised  by 
Faraday,  who  used  as  indicators  levers  so  contrived  as  to 
move  in  the  opposite  direction  to  the  table  under  lateral 
pressure  from  the  hands  of  the  sitters. 

Expectant  attention  also  influences  the  order  in  which 
sensuous  presentations  are  discerned,  when  the  stimuli 
affect  the  sense-organs  simultaneously.  Ceteris  paribus, 
"  for  a  flash  of  light  to  be  perceived    earliei:    than   a 

^  Quoted  from  Dr.  Take  by  Carpenter,  ibid,f  p.  208. 
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momentarj  sound,  tlie  light  must  precede  the  sound  hj 
from  6(y  to  10(y  [thousandths  of  a  second]  ;  when  this 
mterval  falls  to  about  a  quarter  of  this  value  the  sound  is 
'  perceived '  before  the  light/'  ^  But  the  direction  of  the 
subject's  attention  makes  an  important  difference.  In 
one  case,  for  instance,  it  was  found  that  when  expectant 
attention  was  directed  to  the  expected  sound,  "  the  latter 
apparently  preceded  the  light  stimulus,  when  actually  it 
followed  by  an  interval  of  about  5(V."  * 

§  10.  The  Efficiency  of  Attention.— In  attending,  we  seek 
to  apprehend  our  object  more  adequately  and  distinctly. 
But  the  efficacy  of  the  attention-process  in  producing  this 
result  is  only  partially  dependent  on  the  degree  and 
duration  of  attention.  It  depends  also  on  the  nature  of 
the  object  and  on  the  degree  in  which  similar  objects  have 
occupied  the  mind  in  the  past.  We  may  make  prolonged 
and  strenuous  efforts  to  discover  the  nature  of  a  thing 
seen  dimly  in  the  distance,  to  determine,  for  instance, 
whether  it  is  a  man  or  an  animal,  a  rock  or  a  tree ;  yet  in 
the  end  we  may  still  remain  in  doubt  and  perplexity, 
although  we  should  have  had  little  difficulty  with  it,  if  it 
bad  been  nearer  to  us.  The  persistent  and  intense  study 
of  an  involved  and  clumsy  exposition  of  an  intricate  sub- 
ject may  leave  us  hardly  any  wiser  than  we  were  before, 
whereas  a  simpler  subject  more  lucidly  expounded  would 
have  been  understood  at  a  single  reading.  It  is  harder  to 
bring  before  consciousness  in  their  distinction  and  relation 
a  series  of  nonsense  syllables,  than  the  same  number  of 
words  with  meanings ;  and  if  the  words  are  connected  in 
an  intelligible  context  the  work  of  attention  is  still  further 
facilitated. 

The  influence  of  prior  attention  in  making  subsequent 

*  Myers,  ibid.,  p.  315,  »  Myers,  ifticJ.,  p,  815, 
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tiaguish  and  identify  an  animal  in  the  dietancc,  wbere 
a  civilised  man  entirely  fails.  But  careful  investigation 
has  failed  to  show  any  superii>rity  in  the  eyesight  of 
the  savage.  His  greater  power  of  discrimination  in  cer- 
tain directions  is  due  to  practice  be^'inuiag  in  childhood 
and  continued  tliroughout  his  hfe.  Tiie  same  savage 
who  can  track  game  where  his  white  companion  can  dis- 
cern no  trace  of  it  would  be  ri'duced  to  tears  and  despair 
if  he  were  condemned  to  pick  out  the  inverted  s's  on 
n,  page  of  print. 

The  special  development  of  touch  discrimination  in 
the  blind,  shown  for  instance  in  their  reading  of  raised 
print,  is  also  due  to  the  habitual  direction  of  attention 
to  tactual  impressions.  Wliere  hearing  as  well  as  sight 
is  absent,  as  iu  Ibe  case  of  Helen  Keller,  it  has  been 
fiiuud  possible  to  iicquire  the  power  of  following  oral 
speech  intelligently  by  tDUching  the  lips  and  throat  of 
llie  person  speaking. 

In  many  trades  and  professions  special  aptitudes  of  the 
same  kind  are  acquired  by  special  training.  "The  steel- 
worker  sees  half  a  dozen  tints  wbere  others  see  only  a 
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uniform  glow."^  The  seaman  "makes  out  the  distinct 
'  loom  of  the  land  *  where  the  landsman  can  detect  nothing 
but  an  indefinite  haze  above  the  horizon  line.*'  The  wine- 
taster  "can  tell  the  vineyard  by  which  any  particular 
choice  wine  was  yielded  and  the  year  of  the  vintage  which 
produced  it."  * 

§  11.  Xoyements  of  Fixation.— The  direction  of  mental 
.activity  towards  an  end  involves  the  tendency  to  use  what- 
ever means  may  be  found  conducive  to  the  attainment  of 
the  end.  This  applies  to  attention  as  a  striving  after  the 
fuller  apprehension  of  its  object.  Wljen  we  are  trying 
to  make  out  the  form,  colour  and  movements  of  a  bird, 
we  may  use  a  field-glass  to  give  us  a  clearer  and  more 
detailed  sight  of  it.  The  field-glass  is  an  artificial  con- 
trivance expressly  devised  for  this  purpose.  But  there 
are  other  and  more  primitive  means  provided,  from  the 
outset,  in  the  constitution  of  our  own  body  and  organs 
of  sense. 

Thus,  when  we  are  interested  in  something  which  ist 
present  to  our  senses,  there  are  various  movements  by '. 
which  we  can  actively  obtain  sense-oxporiences  froai  it,  so  | 
as  to  make  our  apprehension  of  it  more  full  and  distinct, ; 
and  by  which  wo  can  exclude  the   disturbing  effect  of* 
irrelevant  impressions.     There  are,  in  the  first  place,  special 
movements   of   adaptation  of  the  sense-organs  for  the 
receiving  and  detaining  of  sensations.     When  something 
in  the  field  of  vision  catches   the   attention,  the  eyes 
normally  turn  towards  it,  so  that  we  look  directly  at  it. 
The  ocular  movements  are  such  as  to  bring  what  is  seen 
within  the  area  of  distinct  vision  for  each  eye  and  for  both 
at  once.     Besides  this,  there  is  accommodation  of  the  lens 
of  the  eye  so  as  to  obtain  a  clear  image  on  the  retinai 

*  Ward,  ibid.f  p.  555.         -  Carpenter,  ibid.^  p.  \V1. 


condition  which  prevents  the  object  tram,  being  seen.  An 
excellent  instance  of  this  can  be  obtained  by  watching  a 
man  trying  to  attend  to  two  tuning  forl;s  lield  one  before 
each  ear.  As  the  attention  turns  from  fort  to  fork  there 
is  an  iLCConipanyiug  movement  of  the  eyes  from  side  to 
side  ill  the  must  striking  ma,nnpr,  in  spite  of  tlie  fact  that 
the  forks  are  held  in  anch  a  position  tiiat  it  is  impossible 
to  Bee  either."' 

Special  luljustments  occur  in  the  case  of  other  senso- 
oi^ans  as  well  as  in  that  of  the  eye.  The  moving  hand 
explorea  the  surface  touched  so  as  to  ascertain  its  shape 
and  texture.  Even  before  actual  contact,  when  "  the 
question  whether  a  siirface  is  rough  or  smooth  comes  into 
(he  mind,"'  there  is  a  tendency  to  move  the  fingers 
towards  the  surface,  if  it  is  witliin  reach.  In  listening  we 
turn  our  heads  so  as  to  be  in  the  most  favourable  position 
for  catching  the  sound  ;  and  there  are  also  probably  special 
adjustments  within  the  ear  itself,  though  their  nature  is 

la  attentively  tasting,  we  roll  the  morsel  on  the  tongue 

'  Pillahury,  ibid.,  p.  IG.  =  Pillsbiiry,  ibid.,  p.  16. 
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and  press  it  against  the  roof  of  the  mouth.  In  attentively 
smelling,  we  sniff  the  air. 

It  has  been  held  bj  some  psychologists  that  these 
adaptive  motor  activities  really  constitute  the  process  of 
attending  to  perceived  objects  instead  of  being  the  means 
or  instruments  for  making  attention  more  effective.  But 
this  position  seems  quite  imtenable.  In  the  first  place, 
though  adaptive  movements  of  the  sense-organs  usually 
accompany  attention  to  sensuous  presentations,  it  is  by  no 
means  necessary  that  they  should  always  do  so.  It  is 
quite  possible  to  attend  to  sensations  in  the  margin  of  the 
field  of  view  without  bringing  them  into  the  area  of  dis- 
tinct vision.  It  is  quite  possible  to  attend  to  purely 
passive  touches.  In  the  second  place,  the  suggested  view 
puts  the  cart  before  the  horse.  The  movements  of  ad- 
justment are  normally  determined  by  previous  attention 
to  the  object  instead  of  being  prior  to  it.  This  point 
is  well  brought  out  by  Pillsbury.  The  only  condition 
**  for  the  occurrence  of  the  movement  is  that  an  object 
catches  the  attention,  and  as  soon  as  it  attracts  the  at- 
tention, the  movement  which  is  necessary  to  give  the 
most  favourable  condition  for "  observing  it  **  follows  at 
onoe."^ 

Besides  the  special  adjustments  of  the  special  sense- 
organs  used  in  the  perception  of  an  object,  there  is  also  in 
strenuous  attention  a  general  posture  of  the  body  as  a 
whole,  for  excluding  or  weakening  the  influence  of  irrele- 
vant sense-impressions.  There  is  a  convergence  of  all 
movements  towards  the  one  eiSd  of  fixing  and  detaining 
those  sense-impressions  which  are  relevant  to  the  attention- 
process,  and  there  is  a  tendency  to  suppress  all  other  move- 
ments.    In  intent  listening  or  looking,  locomotion  ceases, 

^  Pillsbury,  ibid.,  p.  14. 


object,  iudepeudentl^  of  other  interests,  it  ma-nifests  itself 
in  obvious  ways.  This  is  illustrated  by  the  case  of  the 
spechitors  at  au  exciting  football  contest,  ■'  where  there  is 
a  marked  feudeucy  of  tbo  wlu>te  mass  of  observers  to  follow 
the  moTeim-nts  of  the  players  with  their  bodies.  lu  some 
moments  of  excitement  the  entire  body  will  move  forward 
in  complete  unconsciousness  of  the  fact  that  any  move- 
ment is  being  made.  .  .  .  And  in  most  cases  the  whole 
crowd  will  have  changed  its  positiou  vei'y  considerably 
without  being  conscious  that  a  step  has  been  taken."' 
Imitation  of  this  type  arises  directly  out  of  the  attention- 
process  and  is  at  the  same  time  a  meaus  of  increasing  its 
efficiency  inasmuch  as  it  yields  more  full,  vivid,  and  definite 
apprehension  of  the  object  imitated.  It  is  mainly  in  this 
way  that  youug  children  aud  animals  learn  by  imitating 
the  actions  of  others. 

We  have  considered  the  means  of  aiding  and  facilitating 
attention  to  objects  which  are  present  to  the  senses.  There 
are  also  special  ways  of  fixiug  attention  on  mental  images 
and  idcivlly  represented  objects.     But  the    treatment   of 

'  I'ilUbury,  ibid.,  p.  10. 
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these  may  be  postponed  to  a  later  stage,  when  we  come  to 
deal  with  imagery,  ideas,  and  the  use  of  language. 

§  12.  Kinds  of  Attention. — There  is  an  important  dis- 
tinction between  (1)  immediate  and  (2)  derivative  attention. 
The  schoolboy  studying  the  unattractive  pages  of  his  Latin 
grammar  for  the  sake  of  winning  a  prize  illustrates  the 
second  form.  His  total  object  is  not  Latin  grammar  merely, 
but  Latin  grammar  considered  as  something  to  be  learned 
with  the  aim  of  gaining  a  prize.  He  lias  little  or  no  interest 
in  mastering  the  contents  of  his  book  for  their  own  sake, 
and  he  would  not  concern  himself  with  so  dry  a  subject 
except  as  a  means  to  an  ulterior  end.  On  the  other  hand, 
if  his  thoughts  wander  off  to  such  themes  as  cricket' or 
football,  his  attention  is  of  the  immediate  or  spontaneous 
type.  Cricket  and  football  have  for  him  a  direct  interest 
of  their  own  independently  of  their  being  means  to  some 
end  otherwise  disconnected  with  them  in  its  nature. 

Another  distinction  closely  allied  to  this  is  between 
volitional  and  non-volitional  attention.  Attention  is 
volitional  when  it  is  initiated  by  a  volimtary  decision  or 
resolution  to  attend  to  a  certain  topic  rather  than  to  others. 
This  pre-supposes  that  the  mind  starts,  not  merely  with  the 
thought  of  the  topic,  but  with  the  thought  of  giving 
attention  to  it  as  a  deed  to  be  performed.  Where  there 
is  no  such  preliminary  idea  of  attending  and  consequently 
no  express  decision  to  attend,  attention  is  non- volitional. 
Plainly,  when  the  boy's  thoughts  leave  his  book  and  turn  \ 
to  cricket,  their  direction  is  not  determined  by  any  express  \ 
volition  on  his  part.  On  the  contrary  his  study  of  Latin 
grammar  most  probably  did  require  to  be  initiated  by  a 
voluntary  decision.  In  all  likelihood,  he  went  through 
some  such  process  as  the  following,  "  I  should  like  to  read 
this  story  or  to  '  do  stamps,'  but,  as  I  want  to  win  that 
prize,  I  shall  fag  away  at  my  grammar  instead." 


CHAPTER   III. 


Pbimart  Laws  of  Mental  Pbocbbs. 

§  1.  Eetentiveness. — Betentiveness  in  some  form  is  an 
indispensable  condition  of  development  or  progress  of  anj 
kind.  Advance  would  be  impossible  unless  the  results  of 
prior  process  persisted  as  the  basis  and  starting-point  of 
subsequent  process.  In  marching,  each  step  has  its  point 
of  departure  from  the  new  position  secured  by  the  previous 
step.  In  marking  time  there  is  continual  reversion  to  the 
same  position  and  no  advance.  No  house  could  be  built  if 
each  brick  vanished  as  it  was  laid,  and  had  to  be  replaced 
anew.  A  rope  cannot  be  formed  of  dry  sand,  which 
crumbles  away  as  it  is  put  together.  Similarly,  mental 
development  would  be  impossible  unless  previous  experi- 
ence left  behind  it  persistent  after-effects  to  determine  the 
nature  and  course  of  subsequent  experience.  These  after- 
effects are  called,  in  psychology,  traces  or  dispositions,  and 
the  psychological  law  of  retentiveness  may  be  stated  as 
follows :  when  and  so  far  as  mental  development  takes  place 
through  mental  conditions,  it  does  so  because  specific  experi- 
ences leave  behind  them  specific  traces  or  dispositions,  which 
determine  the  nature  and  course  of  subsequent  process,  so 
thai  when  they  are  modified  it  is  modified. 

The  persistence  of  dispositions  is  not  absolute ;  they  tend 
to  decay,  and  may  perhaps  disappear  altogether  if  they  are 
not  maintained  by  renewal  of  the  corresponding  mental 
processes,  or  of  mental  processes  connected  with  these.    In 
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differeaces  in  origiixal  endowmeut,  and  cannot  be  expUinud 
uu  puychu logical  groiiads.  As  Locke  reuiarki^,  Koiiie  niiuds 
retain  tlie  cliaracters  drawn  on  them  "  like  marble,"  others 
"  like  freestone,"  and  others  "  littld  better  than  sand." 
The  ultimate  explanation  of  this  difforence  in  ori|,dnal 
endowment  must  take  a  physiological  form. 

§  2.  Retention  involvea  Retention  of  Presentations. — 
I  have  already  laid  stress  on  the  distinction  between  ob- 
jects which  are  immediately  experienced  and  tlio.se  which 
are  not.  Objects  which  are  immediately  experienced  we 
agreed  to  call  presentations,  and  wo  referreji  to  sensations 
and  mental  imn^s  or  copies  of  sensations  as  the  most 
obvious  examples  of  what  is  meant  by  a  presentation.  A 
pressure- sensation  or  a  Bouud-sensation,  for  example, 
actually  exists  only  in  the  moment  in  which  it  is  actually 
being  experienced.  To  adopt  a  phrase  of  Berkclev's,  it 
exi.sts  only  in  the  mind. 

On  the  other  hand,  in  being  aware  of  a  pressure -sensa- 
tion we  also  are  cognisant  of  something  wliicJi  presses,  and 

I  Locke,  fasaj/  on  Human  Ui<d'-.rs(f.,iidiny,  Bcxik  II.,  Cli.  10,  §  5. 
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in  being  aware  of  a  Bound-sensation  we  mentallj  refer  to 
something  as  its  source.  In  general,  the  apprehension  of 
immediate  experiences  in  the  way  of  sensation  carries 
with  it  the  apprehension  of  objects  which  are  not  immedi- 
ately experienced — objects  which  are  thought  of  as  having 
a  being  independently  of  what  passes  in  our  mind  in  the 
moment  of  our  becoming  cognisant  of  them. 

Now  it  is  clear  that  originally  our  awareness  of  other 
objects  is  conditioned  by  presentations.  In  apprehending 
things  as  rough  or  smooth,  hard  or  soft,  we  must  have 
special  touch-sensations ;  in  apprehending  them  as  red  or 
green  we  must  have  correspondingly  special  colour-sensa- 
tions ;  in  apprehending  them  as  sweet  or  salt  we  must 
have  appropriate  taste-sensations.  In  general,  the  mind 
is  dependent  on  immediate  experiences  for  the  cues  which 
at  any  moment  determine  the  direction  of  thought  to 
objects  which  are  not  immediate  experiences.  It  is  the 
function  of  presentations  to  present  objects  which  are  not 
themselves  presentations. 

Betentiveness,  association,  and  reproduction  seem,  in 
general,  to  involve  the  same  principle.  It  is  only  because 
presentations  leave  behind  them  traces  or  dispositions  that 
the  connected  objects  are  capable  of  being  retained  or 
revived.  This  seems  plain  in  simple  cases.  In  ideally 
recalling  the  colour  of  an  orange,  I  am  very  likely  to  do  so 
by  means  of  a  mental  image,  which  is  a  revival  of  actual 
sensations  which  I  have  experienced  in  seeing  oranges. 
Here,  the  actual  sensations  have,  in  disappearing,  left 
behind  them  a  disposition  which  makes  possible  the 
mental  image,  and  this,  again,  gives  a  cue  to  the  thought 
of  yellow  as  a  quality  of  an  external  object. 

But  it  is  also  possible  for  persons  who  are  not  habitual 
visualisers  to  understand  the  meaning  of  the  word  yellow, 
without  having  any  definite  sensory  image  resemblm^  t\i^ 


Without  giving  rise  to  a  dialinguishable  image  they  may 
modify  iu  a  vague  and  elusive  way  our  total  iiiiineliate 
experience  of  the  moment,  and  I  ha\e  no  doubt  that  tht\ 
do  so.  But.  whether  this  is  so  or  not  they  at  im  rate 
operate  as  factors,  determining  our  awareness  of  wlivt  la 
meant  by  the  word  "  yellow." 

Consider  next  the  way  in  which  we  apprehend  meanmga 
more  complex  and  remote  from  actual  senst  ).>ercept  on 
such  as  that  of  the  word  "  wea,lth  On  hLarin„  or 
seeing  this  word,  we  at  once  apprehend  its  distiucti\e 
meiining.  Yet  there  need  be  no  seusiioiis  itnige  in  the 
mind  except  that  o£  the  word  itself.  If  tbtro  is  an  imif,o 
it  ia  bound  to  be  totally  inadequate  of  itself  to  IcteimiiiP 
what  we  mean.  We  are  likely  to  ]ia,\K,  some  t>uch  meut  il 
picture  as  that  of  a  bale  of  goods  Ijiii^  on  v  whiif  L  it 
this  does  not  enable  us  to  piirture  whit  we  mean  1  \  wealth 
but  at  the  most  only  one  small  item  c  nuatod  with  tl  -, 
very  complex  concept.  A  child  who  has  not  \(t  for  lel 
the  concept  so  as  to  be  able  to  undeiatiul  the  noil  miv 
picture  a  bale  of  goods  on  a  wbail  j  ist  is  >i  Ih  ml 
distiueiiy   as  we  do ;  and  the   same    imato   in  t,ht  sene 
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equally  well  for  different  conceptB — ^for  that  of  a  cargo,  or 
a  bale,  or  a  seaport,  as  well  as  for  that  of  wealth. 

Are  we,  then,  to  conclude  that  our  apprehension  of  the 
meaning  of  the  word  wealth  is,  in  the  main,  an  act  of  pure 
intellect  without  any  adequate  cue,  direct  or  indirect,  in 
presentational  experience  ?  We  shall  see  that  this  is  an 
imfounded  supposition,  bj  considering  the  way  in  which 
the  word  has  originally  acquired  its  meaning  for  us.  lu 
part,  we  have  come  to  annex  this  meaning  to  it,  because 
we  have  heard  it  in  combination  with  other  words  and 
have  had  to  find  a  sense  for  it  suitable  to  its  context.  But 
this  only  pushes  the  question  further  back.  In  the  long 
run,  words  have  acquired  their  meaning  through  their 
application  in  connexion  with  objects  directly  perceived 
throiigh  actual  presentations.  The  word  "wealth,"  for 
instance,  has  been  applied  to  piles  of  goods,  to  rich  corn- 
fields, to  abundance  of  flocks  and  herds,  etc.  If  the 
corresponding  presentations  had  not  generated  mental  dis- 
positions and  if  these  dispositions  had  not  been  associated 
with  each  other  and  organised  in  a  complex  system  we 
should  not  be  able  to  apprehend  what  is  meant  by  the  word 
"  wealth."  When  this  word  is  heard,  it  throws  the  pre- 
formed dispositions  as  a  whole  into  a  state  of  nascent  excite- 
ment which  is  the  essential  condition  of  our  understanding 
what  the  word  means  in  the  absence  of  adequate  imagery. 
If  the  word  be  "  health  "  instead  of  "  wealth,"  a  different 
complex  disposition  is  incipiently  stirred  by  it,  determining 
the  direction  of  thought  to  a  correspondingly  different 
object. 

It  is  not,  perhaps,  so  clear  that  the  nascent  excitement 
of  complex  dispositions  is  accompanied  by  modifications 
of  immediate  experience.  Here  introspection  is  difficult 
because  the  experiences  to  be  observed  are,  from  the  nature 
of  the  case,  vague  and  elusive.     In  the  attempt  to  exauunA 


that  tb_v  own  liair  or  a  wig  ? ' "  Lamb  apeaks  of  tlie 
"  despondent  lookaof  tlie  puzzled  porter."  Wliat,  we  inay 
ask,  took  place  in  tlip  porter's  mind  ?  Was  it  merely  an 
oscillation  and  contliot  lietween  one  meauiag  of  the  aame 
sound  and  another  F  Was  it  not  also  an  oscillation  and 
conflict  between  two  conspicuonsly  different  inodea  of 
inimediat«  esperience,  coinpai-able  to  tJiat  which  fcvkea 
place  when  we  pass  from  a  lighted  room  into  a  dark  one  or 
step  from  the  dry  pavement  into  a  puddle?  As  another 
example,  we  may  tak«  the  change  which  takes  place  in  our 
experience  as  a  whole  when  we  see  what  is  apparently  a 
book  on  a  shelf,  with  an  interesting  title,  and  on  examining 
it  more  closely  find  that  it  is  a  dnmmy.  The  reason  w!iy 
these  vaguely  experienced  presentational  differences  are,  in 
general,  not  so  easily  recognisable  is  that  they  emerge  by 
insensible  gradations.  For  instance,  in  raiding  a  book, 
our  total  experience  at  any  given  stage  is  mainly 
determined  by  our  initial  view  of  the  subject- matter  and 
by  what  we  have  already  acquired  in  reading  what  pre- 
cedea.  As  we  read  on,  ea«h  successive  word  or  sentence, 
tuken  singly,  contributes  but  little  to  the  total  impression  : 
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hence  the  difference  which  it  makes  is   not   separatelj 
appreciable. 

What  is  the  relation  of  the  vague  presentational  ezperi« 
ences  which  we  are  now  considering  with  the  theory  of  sub- 
conscious sensations  ?  It  has  been  maintained  that  there 
is  here  no  essential  difference.  The  only  difference,  in  this 
yiew,  is  that  in  the  one  case  we  experience  sensations  which 
we  fail  to  discern  and  that  in  the  other  we  experience 
images  which  we  fail  to  discern.  When,  for  instance,  I 
hear  and  iinderstand  the  word  wealth,  there  are  really  in 
my  mind  separate  sub-conscious  revivals  of  the  special 
sensuous  experiences  through  which  I  have  learned  to 
apprehend  the  meaning  of  the  word. 

This  position,  however,  seems  untenable.  It  ignores  a 
vital  distinction.  When  I  notice  sensations  of  sound,  or 
sight,  or  touch,  which  had  previously  been  experienced 
without  being  noticed,  I  am  usually  aware  that  they  were 
there  before,  without  being  noticed.  But  when  I  turn  my 
attention  to  what  I  mean  by  the  word  wealth,  so  as  to 
resolve  it  into  its  constituent  details,  I  get  a  different 
result.  It  is  true  that  if  I  push  my  scrutiny  far  enough, 
I  come  upon  groups  and  series  of  mental  images ;  but  it  is 
not  true  that  I  recognise  them  as  having  pre-existed  before 
they  were  noticed.  On  the  contrary,  I  seem  to  be  clearly 
aware  that  they  were  not  there  before,  and  that  they 
emerge  for  the  first  time  when  I  distinguish  them.  To 
take  a  simpler  case ;  when  we  are  trying  to  recollect  definite 
details,  such  as  a  man's  name,  "what  we  are  trying  to 
recollect  seems  to  waver,  now  at  the  tip  of  the  tongue  and 
the  next  moment  completely  gone,  then  perhaps  a  moment 
after  rising  into  clear  consciousness.  Sometimes  when 
asked,  say  for  the  name  of  a  college  contemporary,  we 
reply :  '  I  cannot  tell,  but  I  should  know  the  name  if  I 
heard  it.'     We  are  aware  that  we  could  recognise  thou^k 


att^mding  to.  It  ia  true  that,  in  general,  tlio  onivard 
niovemout  of  tliouglit  involves  a  train  of  successive  iTnages, 
— images  of  words  if  there  are  no  other.  But  the  images 
do  not  follow  each  other  quite  continuonaly.  There  are 
gaps  between  them.  Though  such  intervals  are  einptj  of 
imagery,  they  are  by  no  means  absolutely  empty,  Tlipy 
are  filled  by  immediate  experiences  which  have  a  quite 
s[>efitic  chara<-f«r,  although  they  are  vague  and  indistinct. 
When,  in  writing,  I  have  to  consider  what  I  am  going  to 
say  next,  my  mind  may  be  intensely  active  and  I  may  Jiavo 
a  quit«  peculiar  feeling  corresponding  to  the  special  nature 
of  the  topic  with  which  I  am  dealing  ;  and  yet  I  may  not 
have  a  single  definite  image.  The  mind  may  be  stirred  to 
its  depths  without  anytliing  floating  to  the  surfiice.  It  is 
a  grave  defect  of  the  earlier  psychologists,  and  eapeciallv 
of  English  psychologists,  that  they  failed  to  recognise  the 
ini]K>rtance  of  such  vague  states  in  our  mental  life.  No 
one  has  done  bo  much  as  Professor  James  toward  correct- 

'  Wan],  0/'.  c!l.,  p.  fiGO, 
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iog  this  error.  The  real  state  of  the  case  is  well  summed 
up  in  the  following  quotation  from  his  Principles  of  Psycho- 
logy, **  The  definite  images  of  traditional  psychology  form 
but  the  very  smallest  part  of  our  minds  as  they  actually 
live.  The  traditional  psychology  talks  like  one  who  should 
say  a  river  consists  of  nothing  but  pailsful,  spoonsful, 
quartpotsf ul,  barrelsf ul,  and  other  moulded  forms  of  water. 
Even  were  the  pails  and  the  pots  all  actually  standing  in 
the  stream,  still  between  them  the  free  water  would  con- 
tinue to  flow.  .  .  .  Every  definite  image  in  the  mind  is 
steeped  and  dyed  in  the  free  water  that  flows  around  it. 
With  it  goes  the  sense  of  its  relations  near  and  remote, 
the  dying  echo  of  whence  it  came  to  us,  the  dawning  sense 
of  whither  it  is  to  lead.  The  significance,  the  value,  of  the 
image,  is  all  in  this  halo  or  penumbra  that  surrounds  and 
escorts  it— or  rather  that  is  fused  into  one  with  it  and  has 
become  bone  of  its  bone  and  flesh  of  its  flesh.'' ^ 

§  3.  Betentiveness  and  Continuity  of  Interest. — The 
dispositions  which  play  an  important  part  in  mental  deve- 
lopment  are  mainly,  if  not  exclusively,  formed  within  the 
sphere  of  attentive  consciousness,  and  not  within  the  field 
of  sub-consciousness.  In  this  respect,  both  continued 
attention  to  the  same  total  object  and  diversions  of  atten- 
tion from  one  object  to  another  must  be  taken  into  account 
as  conditions  of  retention,  association,  and  reproduction. 
But  continued  attention  to  the  same  total  object  has  a 
peculiar  significance,  inasmuch  as  it  generates  what  may 
be  called  a  cumulative  disposition,  a  disposition  which  is 
the  resultant  effect  of  the  entire  process  as  a  whole. 
Further,  the  possibility  of  continued  attention  itself 
originally  depends  on  the  progressive  formation  of  such 
a  disposition  to  which  each  stage  in  the  development  of 

*  Principles,  vol.  i. ,  p.  255. 
PSYCH.  Vifc 


have  not  as  many  complex  preaentationa  which  we  might 
symbolise  as  F„  F„  F,.  But  rather,  at  first,  only  the 
[general  outline  ia  noted,  nest  the  disposition  of  petiils, 
stamens,  etc.,  then  the  attachment  o£  the  anthers,  form  of 
the  ovary,  and  so  on.  .  .  .  It  is  because  the  earlier  appi-e- 
heusioas  persist  that  the  later  are  an  advance  upon  them 
and  an  addition  to  them."' 

This  example  excellently  illustrates  the  working  of 
retentivenesB  where  there  is  contiauity  of  iDterest.  But 
it  does  BO  only  partially  and  for  a  special  case.  The  case 
adduced  is  one  in  which  "  earlier  apprehensions  "  recur  as 
separately  disceruible  parts  of  the  same  simultaneous  whole 
with  the  later.  The  process  by  which  the  "  earlier  appre- 
hensions" were  originally  formed  is  not  itself  repeated. 
inasmuch  as  the  preparatory  dispositions  left  behind  by 
previous  experience  render  it  unnecessary.  Hence,  there 
is  room  for  further  advance, — for  growing  distinction  aud 
definition  within  the  total  preseutation.  But  with  the  new 
distinctions  the  old  also  are  combined  in  the  same  complex 
whole.     This  is  one  of  the  ways  in  which  pro-formed  dis- 

'Artidcon  ■■  Psjoliulogy."  ICiicyd.  Bril..  p.  557- 
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positions  may  operate.  But  it  is  bj  no  means  the  only 
waj.  The  persistent  traces  of  past  experience  may  modify 
present  experience  and  be  modified  by  it,  without  reappear- 
ance of  the  detailed  content  of  the  past  experience  in  the 
actual  moment  of  present  consciousness. 

The  effect  of  rhythmic  repetition  of  the  same  stimulus  is 
peculiarly  instructive,  because  the  external  occasion  of  each 
successive  impression  is  throughout  the  same,  so  that  mo- 
difications of  consciousness  arising  in  the  course  of  the 
process  must  be  due  to  the  working  of  retentiveness, — 
to  the  cumulative  disposition  left  behind  by  previous 
impressions.  The  sequence  of  physical  stimuli  is  a,  a,  a, ... , 
the  sequence  of  mental  states  is  ap  o^,  a,,  .  .  .  .  The  mere 
fact  that  o^  comes  before  consciousness  as  a  repetitioiu 
as  another  of  the  same  kind,  constitutes  an  important 
difference  between  it  and  a^  But,  besides  this,  there  may 
be  a  gradual  modification  as  the  series  advances,  until  a 
point  is  reached  in  which  each  new  impression  produces 
an  effect  relatively  so  small,  in  comparison  with  the 
accumulated  result  of  previous  impressions,  as  to  be  in- 
appreciable. 

This  is  well  brought  out  in  experiments  on  the  "  span 
of  attention."  The  purpose  of  these  experiments  is  to 
ascertain  how  many  successive  objects  of  a  certain  kind 
can  be  apprehended  as  a  single  group.  It  is  f  oimd  that, 
after  hearing  as  many  as  eight  successive  sounds  at  regular 
intervals  of,  say,  a  quarter  of  a  second,  the  subject  is  then 
able  to  distinguish  this  series  as  a  whole  from  another 
equal  or  imequal  to  it.  Counting  is  not  admitted,  and  the 
successive  sounds  are  of  course  not  all  simultaneously 
discriminated  at  the  close  of  the  series.  This  is  evidently 
a  cumulative  effect. 

Apart  from  special  experiments  in  the  laboratory,  any- 
one can  easily  verify  the  statement  that  successive  eetv^ 


cases  of  rhythm  iire  those  in  which  recurrent  similarity  in 
certain  i-especta  is  combined  witli  diversity  iu  other  respects. 
The  rhythm  of  verse,  whicli  depends  on  a  more  or  less 
uniform  recurrence  of  long  and  sliort  or  of  a<x'ented  and 
unaccented  syllables,  may  serve  as  an  illustration.  Iu 
hearing  a  line  from  Milton  or  Vergil  we  need  not  at  any 
moment  have  more  than  one  word  actually  present  to  con- 
Bciousuess.  Yet  this  single  word  appears  as  part  of  the 
whole  and  is  qualified  in  a  quite  specific  way  l)y  its  place 
in  the  whole.  The  sound  of  the  word  "  unpremeditated  " 
has  a  quite  different  value  for  consciousness  iu  the  present 
sentence  or  in  a  dictionary  from  that  which  it  acquires  in 
Shelley's  lines  : 

"Tliat  from  heaven,  or  near  it, 
PoiircBtlhy  full  liciitt 
In  prnfnse  strniiis  of  uiipremcJiUteil  art." 

Substitut«  "unstudied"  for  "unpremeditated,"  and  the 
result  ia  not  merely  one  word  in  place  of  another.  On  the 
contrary,  the  occurrence  of  the  wrong  word  is  for  conscious- 
neas  the  ruin  of  the  whole  rhythmic  structure. 
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What  is  true  of  verse  is  still  more  obyiouslj  true  in 
the  case  of  music.  The  last  note  of  a  melody  may  be  the 
onlj  note  of  which  we  are  aware  at  the  moment  it 
strikes  the  ear.  Yet  in  it  the  entire  melody  is  in  a  sense 
present.  It  comes  before  consciousness  as  part  of  a  quite 
specific  whole  and  derives  a  specific  character  from  its 
place  in  that  whole.  The  cumulative  disposition  generated 
bj  the  ordered  sequence  of  previous  notes  cooperates  with 
the  new  stimulus  to  the  organ  of  hearing,  and  the  ensuing 
state  of  consciousness  is  the  joint  product  of  both  factors 
mutually  modifying  each  other.  If  a  wrong  note  be  struck, 
the  whole  melody  is  at  once  marred.  The  same  happens  if 
a  note  is  unduly  prolonged.  Throughout  the  process  the 
part  is  determined  by  the  whole,  and  the  whole  by  the 
part. 

In  reading  a  sentence  or  a  paragraph,  when  we  come  to 
the  final  word,  the  meaning  of  the  sentence  or  paragraph 
as  a  whole  is  present  to  our  consciousness.  But  it  is  only 
as  a  cumulative  effect  of  previous  process.  What  is  directly 
given  as  a  special  datum  is  the  last  word  itself  and  its 
meaning.  In  a  similar  way,  the  cumulative  effect  of  one 
paragraph  or  chapter  of  a  book  qualifies  and  determines 
the  meaning  of  another.  We  may  set  by  the  side  of  this 
highly  complex  case  a  very  simple  one.  Pronounce  suc- 
cessively the  words  fructify,  mystify,  identify,  simplify ;  all 
these  words  terminate  in  the  same  sound.  When  we  are 
just  finishing  or  have  just  finished  the  utterance  of  each 
word,  the  special  item  of  sensation  before  consciousness  is 
the  final  sound  they  have  in  common.  The  preceding  sounds 
in  which  they  differ  have  vanished  from  consciousness ; 
nevertheless,  in  each  case  we  are  aware  that  we  have  said 
one  word  and  not  another,  that  we  have  said  friiciify  and 
not  mystify,  and  so  on.  This  can  only  be  because  in  each 
instance  our  consciousness,  when  the  final  sound  is  bein^ 


gi-ated  or  Bynthesiaed  ia  special  groups  or  syatems.  which 
ftre  appreliendeil  iu  their  unit.y  as  distinct  from  tlie 
lip^neral    mass   of    sense -experiences    wliicli    accompiiuiea 

Tlio  same  holds  good  for  the  activities  of  the  body  and 
sense-organs  by  mhicli  the  child  learns  to  speak,  to  creep, 
to  walk,  etc,,  and  to  correlate  the  data  of  different  senses  in 
tlic  perception  of  single  things,  so  that  one  such  datum 
cornea  to  stand  for  the  unitv  of  the  whole,  as,  for  eiample, 
a  patch  of  yellow  colour  comes  to  stand  for  an  orange 
The  appearance  of  sugar  is,  initially,  discouucct«(l  with  its 
taste.  It  is  through  the  act  of  graspiu^  the  visible  sugar 
and  putting  it  into  the  mouth,  that  a  single  complex  per- 
cept is  formed  in  which  the  sight  of  the  augai  meant  its 
sweetness. 

Thia  cumulative  effect  of  the  pretedini;  phases  of  a 
piinative  process  on  the  succeeding  miy  be  called  jtrimary 
retentiveneas,  in  order  to  distin^ish  it  from  the  retentue 
nesa  which  is  involved  m  reproduction  and  associition 

§  4.  Primary  Acquirement  of  Heaniug.^ Primary  re- 
Jj-jitivenesa  is  correlated  with  what  we  may  call  primary 
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acquirement  of  meaning.  We  maj  sum  up  the  result  of 
the  last  section  as  follows:  (1)  In  all  attention  having 
continuity  of  interest,  and  consisting  of  a  series  of  distinct 
steps,  a  cumulatiYe  disposition  is  gradually  formed  which 
is  the  product  of  antecedent  mental  change,  and  a  co- 
operatiye  factor  in  succeeding  mental  change.  (2)  The 
after-effect  of  preceding  mental  process  is  not  reproduced, 
but  simply  persists  or  is  retained.  (3)  Its  persistence  in 
no  way  inyolves  the  persistence  or  the  resuscitation  of  the 
specific  items  of  sensation  or  mental  imagery  which  have 
contributed  to  form  it.  These  do  not  persist,  but  only  their 
effects.  If  we  denote  the  sequences  of  specific  items  of 
sense-eiperience,  or,  it  may  be,  of  ideal  imagery,  by  a,  5,  c,  d, 
then  a,  h,  e,  d,  by  no  means  adequately  symbolises  the 
process  as  a  whole.  For  when  h  occurs,  the  resulting  state 
of  consciousness  is  the  joint  product  of  h  and  the  persistent 
disposition  or  after-effect  left  behind  by  a.  Similarly, 
when  d  occurs,  the  resulting  state  of  consciousness  is  due 
to  (2  in  cooperation  with  the  persistent  disposition  left 
behind  by  a,  &,  and  c.  We  may  denote  the  after-effect  of 
a  by  m,,  the  after-effect  of  a  and  b  by  m,,  and  so  on.  The 
whole  series  may  then  be  represented  by  a,  hm^,  cm^,  dniy 
Now  what  does  m  stand  for  ?  What  change  or  modifi- 
cation of  consciousness  does  it  represent?  Clearly,  it 
represents  the  relation  of  the  specific  items  b,  c,  d,  to  the 
whole  of  which  they  are  part,  a  pecidiar  character  which 
belongs  to  them  in  virtue  of  their  being  part  of  this  whole. 
Now  the  only  general  word  which  is  at  all  appropriate  for 
expressing  this  kind  of  consciousness  is  the  word  meaning 
or  significance]  m,  then,  stands  for  meaning  or  significance. 
The  meaning  which  is  essentially  involved  in  all  continued 
attention  to  the  same  total  object  may  be  designated  mean- 
ing as  primarily  acquired,  to  distinguish  it  from  that 
which  depends  on  association  and  reproduction. 


Bometbing  rough  to  the  touch,  juioy,  having  a  certain 
odour  a-nd  taste,  etc.,  is  not  part  of  the  original  meaning 
of  the  visual  presentation.  It  liaa  been  acquired,  and 
acquired  in  the  first  instance  through  primary  retentive- 
uess  conditioned  hy  the  conative  continuity  of  attention, 

§  6,  Association  and  Beprodiiction, — On  scein^^'  a  flower, 
I  am  told  that  it  has  a  certain  natue,  Afterwarda,  I  hear 
this  name  again  :  it  may  then  call  up  to  my  mind  a  mental 
picture  of  the  fJower,  though  no  flower  is  actually  present. 
It  is  clear  that  if  I  had  never  seen  the  flower,  the 
mental  picture  of  the  flower  would  not  have  arisen.  Now 
suppose  the  original  perception  of  the  flower  had  left  no 
trace  behind  it  after  iteelf  ceasing  to  esist, — that  it  had 
flitted  over  the  surface  of  my  inind  like  a  shadow  over  the 
Burfiice  of  a  stream,  without  producing  any  permanent 
result.  The  case  would  then  have  been  just  the  same  as 
if  I  had  never  seen  the  flower.  Tlio  mere  hearing  of  the 
name  would  he  inoperative  unless  there  were  something 
for  it  to  act  on, — an  appropriate  trace  of  past  experience 
constituting  a  preparatory  ditpotilion  for  future  experience. 

But  primary  retentiveuess  is  not  in  this  case  sufficient. 
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More  is  implied  than  the  mere  cumulative  effect  of  the 
previouB  phases  of  a  continuous  process  determining 
iuooeeding  phases.  Betentiveness  in  this  instance  works 
bj  waj  of  reproduction  and  association.  The  specific 
nature  of  the  original  experience,  which  we  call  the  per- 
ception of  the  flower,  is  partially  reinstated  in  the  mental 
image  of  the  flower.  The  name,  as  we  say,  reproduces  the 
mental  image.  It  does  this  through  association.  The 
actual  perception  of  the  flower  occurred  as  part  of  the  same 
continuous  conscious  process  as  the  hearing  of  the  name. 
Hence,  when  the  name  occurs  again,  it  may  re-excite  the 
mental  disposition  left  behind  by  the  perception,  and 
re-excite  it  in  such  a  way  that  the  mental  image  of  the 
flower  rises  before  the  mind  although  no  actual  flower  is 
present  to  the  senses. 

In  so  far  as  the  mere  fact  that  a  certain  modification  of 
consciousness  has  already  occurred  constitutes  the  general 
possibility  of  its  recurrence,  retentiveness  takes  the  form 
of  reproduction.  The  general  po^isibility  of  recurrence  is  for 
the  most  part  actualised  in  each  special  case  by  association. 
The  disposition  left  behind  by  the  previous  exparience  must 
be  re-excited  if  the  experience  itself  is  to  be  reproduced. 
The  re-excitement  is  mostly,  though  not  always,  effected 
by  a  presentation  similar  to  some  presentation  which  has 
formed  part  of  the  same  total  process  with  the  experi- 
ence which  is  to  be  reproduced.  This  is  expressed  by 
saying  that  the  re-instatement  takes  place  by  the  previous 
association  of  the  reproduced  and  reproducing  presenta- 
tion. In  the  example  given,  the  association  is  between 
the  perception  of  the  flower  and  its  name.  Repetition 
of  the  name  revives  by  association  the  image  of  the  absent 
flower. 

§  6.  Eeprodnced  Meaning. — Reproduction  has  a  great 
many  modes  and  degrees,  according  as  the  original  experi- 


whole  is  repeated.  Its  point  of  departure  is  in  a,  but  a 
now  excites  tbe  cumulative  disposition  produced  by  the 
previous  occurrence  of  the  whole  series  a,  6m,,  ci»j,  t^iiij. 
The  starting-point  of  the  series  is  therefore  no  longer  a, 
but  am^.  lu  other  words,  a  reproduces  by  association  on 
acquired  meaning. 

Ji?t  us  consider  the  example  of  a  tuue.  Ou  first 
hearing  it,  the  successive  notes  have  each  a  signifi- 
cance,— a  value  for  consciousness  derived  from  their 
connexion  with  the  whole.  Now  suppose  that  the  tuue  lias 
been  repeated  ofWn  euougli  to  become  recognisable.  In 
order  to  recognise  it,  it  is  not  necessary  to  go  through  the 
whole  D^ain.  Tou  know  what  the  tuue  is  as  soon  as  you 
have  heard  a  certain  portion  of  it.  This  stands  for  or 
means  tlie  rest ;  and  if  you  are  only  interested  iu  recognising 
the  tune,  it  is  quit*  unueeeisary  to  go  further,  or  even 
mentally  to  reproduce  what  follows.  So,  if  I  begin  to  say. 
"  Twice  one  is  two,  twice  two  " — there  is  no  need  for  mo 
to  go  further.  A  hearer  who  knows  the  multiplication 
table  knows  what  follows  as  a  whole  without  detailed 
repetition.     The  beginning  of  the  series  is  eiiuivaleut  to 


1 8]        PRIMARY  LAWS  OF  MENTAL  PROCESS.  187 

the  whole,  and  it  is  just  because  it  means  the  whole  that 
it  is  unneoessarj  to  repeat  the  whole  in  detail. 

Let  us  now  take  a  case  which  belongs  to  quite  a  low 
level  of  conscious  life.  A  chick  on  emerging  from  the  shell, 
and  without  previous  experience,  tends  to  peck  at,  seize, 
and  swaHow  all  small  objects.^  This  is  a  conative  process* 
which  has  for  its  end  the  cessation  of  the  appetite  for  food. 
Now  the  chicken  does  not,  at  first,  distinguish  between 
what  is  edible  and  what  is  not.  This  it  has  to  learn  by 
experience.  It  will  at  the  outset  peck  at  and  seize  all 
worms  and  caterpillars  indiscriminately.  There  is  a  par- 
ticular kind  of  caterpillar  called  the  cinnabar  caterpillar. 
AVhen  this  is  first  presented  to  the  chicken  it  is  pecked  at 
and  seized  like  other  similar  objects.  But  as  soon  as  it  is 
fairly  seized  it  is  dropped  in  disgust.  When  next  the 
chicken  sees  the  caterpillar,  it  looks  at  it  suspiciously  and 
refrains  from  pecking.  Now,  what  has  happened  in  this 
case  ?  The  sight  of  the  cinnabar  caterpillar  re-excites  the 
total  disposition  left  behind  by  the  previous  experience  of 
pecking  at  it,  seizing  it,  and  ejecting  it  in  disgust.  Thus 
the  effect  of  these  experiences  is  revived.  The  sight  of  the 
cinnabar  caterpillar  revives  its  acquired  meaning.  It  means 
the  experiences  wliich  in  the  first  instance  followed  it ;  and 
just  because  it  means  them  it  may  more  or  less  dispense 
with  the  necessity  of  actually  repeating  them.  It  may  so 
determine  the  course  of  action  that  repetition  or  re- 
instatement of  the  specific  items  of  the  previous  experience 
is  needless.  To  this  extent,  it  is  practically  equivalent  to 
them :  it  works  instead  of  them. 

When  one  thing  means  another,  it  can,  for  certain  pur- 
poses, or  in  reference  to  a  certain  end,  be  substituted  for 
another.   If  a  means  h,  this  does  not  imply  that  a  carries  b 

*  This  example  is  taken  from  Lloyd  Morgan's  Habit  and  Instinct,  p.  4L 


of  appetitive  process.  Tliia  lies  iii  its  beitig  directed  to 
an  eud, — in  the  case  of  tlie  chicteu,  tlie  satisfaction  oE  tlie 
appetite  for  food. 

This  tendency  towards  an  end  ia  manifeated  in  one 
general  character  of  all  appetitive  process.  Linea  of  action, 
if  and  so  far  as  they  are  unsucccaaful,  tend  to  be  discontinued 
or  varied ;  and  those  which  prove  successful,  to  be  main- 
tained. In  this  way,  for  instance,  accuracy  in  the  act  of 
pwliiiig  ia  attained  by  the  chicken.  Wlien  it  iniaaes  ittries 
a>;ain  and  again  with  alight  variations  until  it  succeeds, 
and  it  is  the  successful  adjristinonts  which  tend  to  persist, 
and  the  unsuccessful  which  are  eliminated.  T!ie  endea- 
vour towards  an  end,  wheflier  the  eud  bo  definitely  foreseen 
or  not,  ia  i2>»o  facto  an  wndeavonr  to  avoid  failure  and 
obstruction.  Everything  in  Ihe  way  of  cheek  or  iinpedi- 
nicnt  or  want  of  success  causes  dissatisfaction  and  altered 
l>eliaviour.  This  Iiolds  good  of  appetitive  activity  in  its 
primary  occurrence ;  it  is  always  characterised  by  persistence 
with  varied  effort..  The  s;iine  must  also  hold  good  for  its 
repetition.  Here,  too,  the  linea  of  action  wliicli  proved 
uasucceastul  on  its  primary  occurrence  will  ))e  suppressed 
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whenever  the  conditions  under  which  they  previously  led  to 
failure  are  recognisable.  Thus,  the  sight  of  the  peculiar 
markings  of  the  cinnabar  caterpillar  will,  at  the  outset,  by 
its  acquired  meaning,  repress  the  tendency  to  peck  and 
swallow.  In  other  words,  so  far  as  the  end  of  action  is 
concerned,  the  sight  of  the  caterpillar  is  superior  to  the 
actual  taste  of  it,  just  as  cheques  and  paper  money  generally 
are  for  certain  purposes  superior  to  coin. 

The  process  which  we  have  called  the  revival  of  meaning 
is  the  minimum  in  the  way  of  reproduction  required  to  ex- 
plain intelligent  learning  by  experience.  All  more  specific 
modes  of  reproduction  pre-suppose  it,  and  owe  their  guiding 
efficacy  to  it.  Ail  revival  of  specific  items  of  sensation  and 
the  like,  in  so  far  as  it  makes  possible  intelligent  adapta- 
tion to  the  result  of  previous  experience,  must  make  more 
definite  and  explicit  the  peculiar  consciousness  which  arises 
from  the  re-excitement  of  the  total  disposition  left  behind 
by  previous  process. 

The  case  we  have  analysed  is  sometimes  explained  in  a 
different  way.  It  is  said  that  when  the  chick  sees  again 
the  caterpillar,  which  it  has  previously  ejected  in  disgust, 
the  previous  sensation  of  disgust  is  reproduced  by  the 
sight  of  the  peculiar  markings  of  the  caterpillar.  The 
primary  experience  of  disgust  prompted  the  ejection  of  the 
caterpillar ;  hence,  it  is  argued,  the  revived  sensation  will 
lead  the  chicken  to  refuse  the  unsavoury  morsel.  Now,  it 
is  probable  enough  that  something  which  may  be  called  a 
revival  of  the  disgusting  sensation  actually  takes  place; 
but  this  is  not  sufficient,  and  possibly  not  necessary,  to 
account  for  the  result.  According  to  the  proposed  explana- 
tion, the  chick  has  (1)  a  primary  sense  experience,  the 
sight  of  the  caterpillar,  and  (2)  a  faintly  revived  sensation 
of  disgust.  What  must  follow  P  Each  of  the  two  sensations, 
the  one  primary,  and  the  other  secondary,  independently 
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tlie  Biglit  of  the  cinnabar  caterpillar  hiva,  from  the  first,  a 
specific  meauiiig,  tliia  me^iiiiug  inay  be  rendered  laore 
explicit  by  ro-iust;itfiiiieut  oE  the  seiisatiou  oE  disgust. 
Uul  tlia  mere  re-iiiMtJi.t<sineut  of  the  seusiiliou  of  disgust 
tivken  by  itself  doea  not  account  for  the  result,  whereas  tlio 
(Inquire ineut  of  meaning  might  account  for  tlie  result 
apart  from  the  revival  of  the  specific  sensation. 

Revival  of  meaning  is  that  mode  of  reproduction  which 
approaches  most  ucarly  iu  its  nature  to  primary  retentive- 
ness.  It  might  indeed  bo  deduced  ci  priori  from  the  exis- 
leuce  of  primary  retentiveneas.  If  the  successive  phases 
of  a  process  concur  to  form  a  total  disposition  as  their 
cumulative  effect,  the  renewal  of  a  [>art  of  the  process  must 
tend  to  re-excite  this  disposition.  Just  as  in  primary 
retentiTeness  it  is  not  the  specific  items  of  previous  experi- 
ence which  persist  iu  suo^eediug  experience,  but  only  a 
modification  of  couHciouaness  due  lo  the  cumulative  dis- 
position, so  the  re-excitement  of  the  cumulative  disposition 
doea  not  necessarily  involve  revival  of  the  specific  items  of 
previous  experience,  and  it  must  involve  something  diffe- 
rent from.  this.     It  must  involve  what  primary  retentive- 
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11668  inTolves, — ^that  peculiar  modification  of  consciousness 
which  we  can  only  call  apprehension  of  meaning  or  signifi- 
canee^  the  peculiar  character  which  the  part  derives  from 
its  idation  to  the  whole. 

At  this  point  we  must  pause  a  moment  to  settle  a  question 
relating  to  the  use  of  a  psychological  term.  Are  we  to  call 
a  reproduced  meaning  an  idea  ?  Certainly,  when  I  see  an 
orange  and  recognise  it  as  such,  it  is  natural  to  say  that 
the  yisual  presentation  reyives  or  recalls  the  idea  of  an 
orange.  Similarly  when  the  line  "The  curfew  tolls  the 
knell  of  parting  day  '*  brings  at  once  before  my  mind  the 
poem  as  a  whole,  it  is  natural  to  say  that  the  words  I  read 
or  hear  call  up  the  idea  of  Gray*s  Elegy.  In  both  cases  it 
is  natural  to  say  that  what  is  directly  given  to  the  mind 
is  ideally  extended  or  supplemented  through  associations 
formed  in  my  past  experience. 

It  would  be  an  awkward  restriction  to  debar  ourselves 
here  from  the  use  of  such  terms  as  idea,  ideal  revival,  and 
ideal  representation.  But  if  we  are  to  avoid  confusing 
very  different  modes  in  which  retentiveness  and  association 
work,  we  must  make  an  import£Cnt  distinction.  We  must 
distinguish  between  free  and  explicit  ideas,  on  the  one  hand, 
and  tied  and  implicit  ideas,  on  the  other. 

When  the  opening  words  of  Gray's  Elegy  suggest  to 
me  the  poem  as  a  whole,  I  may  or  may  not  proceed  to  recall 
it  in  detail,  as  I  should  do  if  I  mentally  repeated  it  to 
myself.  Such  repetition  would  involve  a  series  of  verbal 
and  other  images,  each  conveying  its  own  distinct  meaning 
and  so  constituting  a  separate  idea. 

If  I  do  not  proceed  to  recall  details  in  this  manner, 
what  I  apprehend  is  merely  the  poem  as  a  whole,  without 
separate  discernment  of  its  parts.  Such  apprehension  of 
the  whole  without  separated  discernment  of  its  parts  may 
be  called  a  tied  and  implicit  idea.     It  is  implicit  because  it 


turns  out  to  be  empty.  Yot  the  iileal  exteusiou  of  tlie 
datum  of  actuiil  SGn8a,tiuii  ueed  not  a:Ssutne  tlip  form  of 
separately  distiuguieliable  ideas.  In  looking  at  the  num^'e, 
and  recognising'  it  as  such,  we  ueed  not  hivvo  i  mental 
picture  of  its  pulpy  coutenta  or  of  the  opposite  side  which 
is  hidden  from  our  sight,  or  of  a  separatflU  revived  sensory 
im^e  of  its  sweet  and  acid  taste.  The  ideal  revival  may 
bo  mainly  implieit. 

But  evBE  when  revival  is  implicit,  we  can  distinguish 
modes  of  reproduction  more  specific  than  what  is  involved 
in  the  recall  of  acquired  meaning  as  dependent  merely  on 
the  nasceut  re-escitement  of  a  total  disposition.  There 
are  intermediate  stages  between  this  and  explicit  ideas. 
Further,  when  ideaa  begin  to  be  explicit  they  may  none 
the  less  continue  to  be  bound  up  witli  actually  present 
sensation,  so  that  they  do  not  break  loose  from  this  na 
successive  meiiiberH  of  a  train  or  series  of  free  ideas,  capable 
of  proceeding  by  itself  independently  of  actual  sensation. 
Thus  we  Lave  to  consider  (1)  Complication  or  Pre-percep- 
tion,  (2)  Ideas  which  are  explicit  but  not  fuHj  free  or 
detached  from  sense -impress  ions. 
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§7.  Complication. — In  complication,  the  ideal  reyiyal, 
though  not  separately  discernible  as  an  explicit  idea, 
alters  the  character  and  adds  to  the  complexity  of  actual 
sensation.  "  The  sight  of  ice,"  says  Dr.  Ward,  "  yields  a 
fore-feel  of  its  coldness,  the  smell  of  baked  meats  a  fore- 
taste of  their  savour.*'  ^  What  we  have  in  such  cases  is 
rather  a  preperoeption  than  a  mere  forethought.  The  ice 
does  not  merely  look  cold,  it  has  a  cold  look.  The  residua 
of  past  sensations  of  cold  become  complicated  and  en- 
twined with  our  visual  presentations  so  as  to  modify  its 
character  as  a  direct  sense-experience.  Yet  we  have  not  a 
separately  distinguishable  idea  of  the  coldness  of  the  ice 
with  a  separately  distinguishable  image  as  its  vehicle,  side 
by  side  with  our  visual  perception.  The  revival  and  the 
original  sensations  coalesce  into  a  single  complex  sensation. 

We  may  take  as  a  typical  example  of  complication  the 
peculiar  differences  of  quality  which  attach  to  sounds 
according  to  the  various  modes  in  which  they  are  pro- 
duced. We  distinguish  clapping,  crashing,  clashing, 
hissing,  bursting,  splitting,  rending,  grinding,  rushing, 
and  whistling  noises.  Now  these  sounds  doubtless  have 
distinctive  qualities,  considered  merely  as  auditory  sensa- 
tions. But  it  seems  clear  that  they  also  have  acquired 
modalities  due  to  association.  In  producing  them  we 
have  in  each  case  certain  distinctive  experiences  of  move- 
ment and  resistance,  and  in  seeing  them  produced  similar 
experiences  are  excited  in  a  pai*tial  and  inchoate  way. 
When  the  sounds  are  merely  heard  their  quality  is  partly 
constituted  by  a  partial  and  modified  reproduction  of  these 
sensations.  The  reproduced  element  is  not  usually  dis- 
tinguished without  an  express  act  of  analytic  attention. 
But  it  is  none  the  less  present  as  a  peculiar  modality  of 
the  auditory  experience. 

Wp.  ciL,  p.  572. 

FoYCU.  '\^ 


arc  claVV*^     ,, 

r, to,  oris-";; 

,,„,«»«»'  "' „..lifi.-.>t-»  "'    ,'     „!er  0>  '",   ,2-,  to  *e 


,,..«.  »«*'•'  ,,,;„ta-»  »«■!  '^  „a 


Sq  PRIMARY  LAWS  OF  MKNTAL  PROCESS.  105 

The  corresponding  tactile  and  other  experiences  are  not 
reproduced  as  separate  and  distinct  modes  of  consciousness. 
They  are  not  discriminated  from  the  visual  experience 
itself.  The  reproduction  manifests  itself  rather  as  a 
modification  of  the  visual  experience — an  addition  to  its  un- 
analjsed  complexity.  Similarly,  ice  looks  cold  because  we 
have  felt  it  to  be  cold.  If  it  had  been  always  warm  to  the 
touch,  it  would  have  looked  warm.  Yet  its  cold  look  is 
not  a  suggested  idea;  nor  is  it  a  distinct  temperature- 
sensation.  It  is  something  which  is  presented  as  if 
included  in  the  visual  appearance  as  an  integral  part  of  it. 
Any  attempt  to  separat9  it  destroys  both  its  own  specific 
character  and  that  of  the  visual  experience. 

If  (2)  we  now  turn  to  the  converse  case,  the  qualification 
of  actual  touch  experience  by  revived  visual  experience, 
we  find  the  union  of  the  constituents  of  the  complex  much 
looser.  This  does  not  mean  that  they  are  more  easily 
separable;  for  the  association  in  normal  human  experi- 
ence is  almost,  if  not  quite,  indissoluble.  But  when  the 
tactual  experience  is  primary,  the  reinstated  visual  experi- 
ence is  much  more  prominent,  more  i*eadily  distinguishable 
and  separately  appreciable,  than  is  the  reproduced  tactual 
element  when  the  visual  experience  is  primary.  We  have 
here  a  case  of  complication  which  approaches  most  closely 
to  free  reproduction,  and  very  frequently  and  easily  passes 
into  it.  When  we  close  our  eyes  and  touch  an  object,  we 
need  not  indeed  have  a  distinct  picture  of  the  surface 
touched.  But  the  slightest  reflective  scrutiny  is  enough  to 
show  that  the  total  impression  is  complex,  containing  a 
visual  as  well  as  a  tactual  constituent,  and  also,  in  most 
cases,  that  the  visual  constituent  is  as  prominent  as  the 
tactual  or  even  more  so. 

§  8.  Explicit  Ideas  which  are  not  Free. — There  may  be 
explicit  ideas  which  merely  extend  and  supplement  present 


a  bos  of  matches  in  the  dark,  in  passing  the  hand  over 
tlic  side-boa.rd  or  m  jogging  the  coal-scuttle  with  tlie  foot, 
the  liLrge  glossy  shape  of  tlie  one  nn<I  the  in-egaUr  black- 
ness of  the  other  may  be  distinctly  pictured.  But  they  do 
not  usually  give  rise  to  indepeudeut  trains  of  ideas. 
Instead,  they  yield  us  guidance  in  feeling  about  for  the 
match-box.  It  ia  in  this  form  that  ideas  first  become 
explicit — as  extensions  of  present  perception,  and  as 
heli>ing  to  prompt  and  guide  the  actions  which  dirfXitly 
depend  on  present  perception. 

5  9.  Free  trains  of  Ideas.— In  free  reproduction,  the 
reproduced  presentation,  6,  is  capable  of  existing  apart 
from  the  a  which  reinstates  it.  6  has  an  individuality  of 
its  own  distinct  from  a,  and  it  can  follow  a  in  time,  so  ."la 
to  continue  to  exist  when  a  Las  disappeared.  In  compli- 
cation, on  the  other  hand,  and  in  ideas  which  are  explicit 
but  not  fii'p,  the  existence  o£  b  is  bound  up  with  the 
existence  of  a.  "  To  realise  this  difference,"  says  Dr. 
Ward,  "  we  need  only  to  ol>sorve  tirst  how  the  sight  of  a 
suit  of  polished  armour,  for  example,  itistitntly  reinstates 
aud  steadily  maintains  all  that  ive  retain  of  former  sensa- 
tions of  its  hardness  and  snioothucss  aud  coIdue:>s,  and 
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then  to  observe  how  this  same  sight  gradually  calls  up 
ideas»  now  of  tournaments,  now  of  crusades,  and  so  through 
all  the  changing  imagery  of  romance."  ^ 

Often  trains  of  ideas  go  on  without  any  reference  to 
surrounding  objects;  thus  J.  S.  Mill  composed  a  gi-eat 
part  of  his  Logic  while  walking  through  the  streets  of 
London  to  and  from  his  place  of  business.  All  detailed 
reminiscences  of  series  of  events  as  they  followed  each 
other  in  the  past  and  all  detailed  anticipations  of  series  of 
events  as  about  to  occur  in  the  future  are  possible  only 
through  free  trains  of  ideas.  Under  the  same  head  comes 
all  contemplation  of  possible  alternatives,  as  such,  and  of 
their  consequences ;  as  when  we  say,  **  if  a  then  b,  and  if  b 
then  c/'  etc.  The  like  holds  for  all  comparison  of  objects 
which  have  not  been  perceived  in  spatial  and  temporal 
connexion  with  each  other,  as  when  one  compares  the  shape 
of  a  rock  to  that  of  a  lion,  or  a  valley  in  Cumberland  with 
a  valley  in  Devonshire. 

The  characteristics  of  ideas  and  their  distinction  from 
perceptions  are  topics  which  will  be  discussed  at  a  later 
stage.  Here  we  need  only  note  that  normally  the  sequence 
of  ideas  in  a  train  is  conditioned  by  a  sequence  of  mental 
images  of  some  sort,  e.g.  pictures  seen  in  the  mind's  eye. 
The  images,  however,  may  consist  wholly  in  revivals  of 
words  or  of  some  kind  of  symbols,  such  as  those  of 
mathematics. 

§  10.  Motor  Association. — Owing  to  the  intimate  corre- 
lation of  mental  and  nervous  process,  the  mental  life  is 
from  the  outset  constantly  connected  with  impulses 
passing  from  the  central  part  of  the  nervous  system  to  the 
rest  of  the  body  and  so  giving  rise  to  changes  in  the 
internal  organs  and  in  particular  to  muscular  contrac- 


WbicL 


whenever  a  more  or  \esa  similar  situation  arises,  wliereaa 
otlior  modes  of  behaviour  leading  to  unsatisfactory  results 
tend  to  be  suppressed.  It  is  not  necessary  that  the  pain- 
ful experience  itself  should  be  renewed  in  order  to  bring 
into  plaj  the  motor  association ;  the  recurrence  of  some 
other  conspicuous  feature  of  the  total  situation  may  be 
sufficient.  Birds  which  have  no  previous  acquaintance 
with  luiiiian  Vieiufja  are  not  disturbed  by  the  mere  sight  of 
a  man  with  a  j^un.  They  are  alarmed  and  take  to  flight 
only  when  he  actually  fires  among  them.  But,  in  time, 
they  become  shy  and  take  to  flight  whenever  they  see  a 
man  approaching  them.  In  this  way  preventive  move- 
iitcuts  Income  associated  with  the  perception  of  certain 
objects,  "  Thaulis  to  the  orderliness  of  things,  dangers 
have  their  premonitions."  "  The  occurrence  of  some 
signal  sensation  "  has  acquired  a,  meaning,  and,  when  this 
acquired  meaning  is  reproduced,  an  appropriate  movement 
"  occurs  in  time  to  avert  the  iuipending  ill."  • 

The  same   holds    good    for  pleasure  as  well  as  pain. 

■  See  below,  ISk.  Ill-,  Cli,  1.  '  Wnrf.  op.  cii.,  p.  5S3. 
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Wliateyer  modes  of  behaviour  are  found  to  yield,  main- 
tain and  enhance  a  satisfactory  experience  are  stamped  in 
by  association  so  as  to  recur  whenever  occasion  for  them 
arises.  Here,  too,  there  is  anticipatory  adjustment  of 
conduct  due  to  acquired  meaning.  "  Provided  the  crav- 
ings of  appetite  are  felt,  any  signs  of  the  presence  of 
pleasurable  objects  prompt  to  movements  for  their  enjoy- 
ment or  appropriation."  ^ 

Motor  associations  can  be  effective  in  giving  rise  to 
corresponding  movements  and  their  consequences,  only  on 
condition  that  appropriate  objects  are  actually  present  to 
sense-perception.  In  trains  of  free  ideas  what  is  recalled 
is  rather  ideal  representations  of  movement,  subserving 
the  formation  of  plans  of  behaviour  adjusted  in  advance 
to  future  or  merely  possible  circumstances.  But  where 
the  subject  is  dealing  with  an  actually  present  situation, 
motor  association  may  directly  determine  the  course  of 
action  definitely  adapted  to  it,  without  a  previous  train  of 
free  ideas.  Thus  when  a  hungry  and  thirsty  man  sees 
meat  and  drink  before  him,  there  is  no  need  for  him  to 
set  before  his  mind  a  series  of  ideas  of  the  successive 
steps  of  his  coming  behaviour.  On  the  contrary,  he  is 
likely  to  proceed  at  once  to  appropriate  action,  without 
previous  ideal  rehearsal  of  what  he  is  going  to  do.  The 
acquired  meaning  of  his  sensations  is  directly  developed 
in  detail  by  means  of  motor  activity  and  the  experiences 
which  accompany  and  follow  it. 

When  a  motor  association  has  become  fixed  in  relation 
to  frequently  and  uniformly  recurring  conditions,  it  may 
operate  independently  of  attentive  consciousness.  This 
happens,  for  instance,  when  we  thread  our  way  through  a 
crowded  street  while  our  attention  is  otherwise  occupied, 

» Ibid, 


Iiiins6lf  on  the  verge  of  a,  precipice  and  steps  liackward, 
liis  iroTcmeut  is  determined  by  motor  association,  but  it  is 
prompted  by  &  conscious  appreciation  of  the  meaning  oE 
the  situation. 

In  general  there  are  four  points  to  be  noted  as 
characteristic  of  processes  of  this  kind  :  (1)  They  supply 
a  means  of  getting  over  a^in  series  of  experiences  like 
those  which  have  occurred  iu  the  past  uuder  similar  con- 
ditions; (2)  this  depends  on  preformed  associations;  but 
(3)  the  associations  do  not  opei-ate  by  directly  reviving  the 
experiences  themselves,  but  circuitously  Vty  renesviug  the 
bodily  movements  on  which  they  depend  ;  and  (4),  so  far 
as  previous  experiences  are  reinsljited  in  this  manner,  they 
are  nut  ideally  recalled,  but  occur  as  actual  sensations. 

This  mode  of  reinstatement  through  motor  activity 
guided  by  motor  association  is  more  primitive  than 
trains  of  free  ideas.  It  is  found  iu  children  and  animals 
at  a  stage  of  mental  development  in  which  free  ideas  are 
absent  or  eiist  only  iu  a  rudimentary  form.  Its 
occurrence  independently  of  free  ideas  constitutes  a  dis- 
tinctive characteristic  of  perceptual  process.     The  mental 


1 10]        PRIMARY  LAWS  OF  MENTAL  PROCESS.  201 

Hyes  of  young  children  and  animals  are  mainly  on  the 
perceptufld  level.  Trains  of  ideas  belong  to  a  later 
development. 

Sensations  connected  with  the  varying  states  of  the 
internal  organs  of  the  body  are  reinstated  in  a  way 
essentially  similar.  But  in  the  case  of  these  organic 
sensations,  as  they  are  called,  we  have  to  take  account 
of  all  the  outgoing  nervous  impulses  which  control  vital 
processes  in  general,  as  well  as  those  which  proceed  to 
muscles ;  we  have  also  especially  to  consider  the  muscles 
concerned  with  such  functions  as  breathing  and  the 
circulation  of  the  blood,  as  well  as  those  on  which  external 
movements  of  the  body  and  its  parts  depend. 

Change  in  the  state  of  the  internal  organs  is,  in  a  very 
important  measure,  determined  from  within  the  body  by 
changing  conditions  of  the  nervous  system.  Any  strong 
nervous  disturbance  tends  to  discharge  itself  over  the 
whole  organism,  affecting  respiration,  heartbeat,  tension  of 
the  muscles,  circulation  of  the  blood,  secretion,  etc.  Such 
a  nervous  disturbance  may,  in  the  first  instance,  be  set  up 
by  an  external  impression  such  as  a  wound  or  a  blow. 
But  it  may  be  afterwards  more  or  less  renewed  by  associa- 
tion without  the  external  impression,  and  it  may  then 
centrally  generate  organic  sensations  bearing  a  marked 
similarity  to  those  which  accompanied  its  original  occur- 
rence. The  physiological  stimulus  is  indirectly  reinstated, 
and  it  directly  produces  the  sensation.  Tickling  is  not 
merely  a  skin-sensation.  The  skin-sensation  sets  up 
changes  in  the  central  nervous  system  which  determine 
diffused  organic  disturbance,  including  spasmodic  move- 
ments, and  the  resulting  organic  sensation  constitutes 
what  is  most  specific  in  the  experience  of  being  tickled. 
But  a  similar  effect  may  be  induced  without  actual  contact. 
By  merely  making  believe  to  tickle  a  sensitive  person  it  ia 


Facilitation  ma.y  a.ssij]ue  inaay  forms  and  take  place 
under  many  diverse  conditions.  It  is  an  essential  charac- 
teristic of  attention.  The  nurse  whose  attention  is 
concentrated  on  the  sick  child  is  pre-disposed  to  notice 
whatever  sign  or  movement  it  makes,  and  to  take  action 
accordin^'ly.  Her  mind  is  aet  in  a  general  attitude  of 
respionse  to  whatever  impressions  come  to  her  froui  this 
source.  This  general  attitude  of  responsio  to  a  certain 
kind  of  atimuhis  may  persist  even  wliea  conscious  atteutiou 
lias  itjjulf  ceasod.  The  nurse  who  goes  to  sleep  with  her 
attention  concentrated  on  the  child  is  likely  to  be 
awakened  by  the  slightest  cry  from  it.  though  more 
intense  sounds  fail  to  disturb  her  repose. 

Under  the  liead  of  facilitation  due  to  attention  wo  may 
bring  a  fact  noticed  by  Mr.  Verdi.m  in  a  very  interesting 
paper  on  "  Forgetful  lies  s."  '  "  Individuals  often  remem- 
ber clearlv  and  well  up  to  the  time  when  they  have  to  use 
their  knowledge,  and  then,  when  it  is  no  longer  required, 
there  follows  a  rapid  and  extensive  decay  of  the  triices. 

'  J/i»rf,  0..S.  ii.,  440. 
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Many  schoolboys  forget  their  lessons  after  thej  have  said 
them  ;  many  barristers  forget  details  got  up  for  a  particular 
case.  Thus,  a  boy  learns  thirty  lines  of  Homer,  says  them 
perfectly,  and  then  forgets  them  so  that  he  could  not  say 
fiye  consecutiye  lines  the  next  morning,  and  a  barrister 
may  be  one  week  learned  in  the  mysteries  of  making  cog- 
wheels, but  in  the  next  he  may  be  well  acquainted  with 
the  anatomy  of  the  ribs  instead."  In  other  words,  the 
general  direction  of  interest  facilitates  the  recall  of  certain 
experiences.  It  makes  the  corresponding  dispositions 
more  readily  excitable.  This  seems  only  partially  to 
depend  on  direct  attention  to  the  special  subject-matter  to 
be  remembered.  The  barrister  who  keeps  in  mind  for  a 
week  "  the  mysteries  of  making  cog-wheels "  does  so 
through  general  interest  in  the  case  which  he  has  in  hand, 
and  not  by  constantly  thinking  of  cog-wheels.  In  other 
words,  the  corresponding  mental  dispositions  are  main- 
tained in  an  excitable  condition,  not  so  much  by  attending 
directly  to  the  subject-matter,  as  by  attending  to  some- 
thing connected  with  it.  So  long  as  the  need  for  remem- 
bering remains,  there  is  a  sense  of  having  something  on 
the  mind.  When  the  need  no  longer  exists,  a  feeling  of 
relief  is  experienced,  and  the  power  of  remembering 
disappears. 

The  nature  of  facilitation  is  well  illustrated  in  a  series 
of  experiments  carried  out  by  Professor  Pillsbury. 
Printed  words  variously  mis-spelt  were  successively  ex- 
posed on  a  screen  for  a  period  of  about  one-fifth  of  a 
second.  The  subject  of  the  experiment  was  called  on  to 
read  off  these  words.  He  did  so  for  the  most  part  incor- 
rectly, and  most  often  without  noticing  the  wrong  spelling. 
We  have  here  nothing  to  do  with  the  nature  and  frequency 
of  the  mistakes.  What  does  interest  us  is  the  effect  pro- 
duced by  calling  out  a  word  having  some  association  with 


the  perception  of  one  word  ratlier  thn,n  of  another. 

Arrest  may  beregar<le<I  as  the  negative  side  of  facilita- 
tion. Whatever  facilitates  the  occurreneo  of  certain 
mental  processes  is  a  bar  to  the  occurrence  of  others.  The 
nurse,  with  attention  concentrated  on  the  child,  ia  apt  to 
overlook  impressions  which  are  not  connected  with  the 
main  direction  of  her  intccest.  In  general,  any  mpntal 
process  tends  to  hinder  the  occurrence  of  others,  if  and  so 
far  as  it  does  not  fiicilitate  their  occurrence. 

§  12.  Habit  and  Aatomatism. — Actions  at  first  requiring 
attention  come  to  bo  performed  withuut  attention  when 
they  are  fre<]nently  repeated  under  siiffik'iently  similar 
conditions.  In  such  iustances,  the  action  is  said  tji  be 
aulomalic,  to  go  on  of  itself. 

"  The  clearest  examples  of  habitual  act.iou  taking  phu* 
apart  from  attention  are  those  iu  wliich  attention  is  other- 
wise occupied,  as  wlieu  a  person  kuits,  or  playa  ou  a 
musical  instrument,  and  at  the  same  time  eni;ages  iu 
conversation,  or  threads  his  way  through  a  crowded  street 

'  "  A  Study  ill  Ap|>eroeption,"  American  Journal  of  P^ychoJotjy, 
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while  absorbed  in  thought.  It  should  be  noted  that  in 
such  instances  the  diyersion  of  attention  is  probably  never 
absolutely  complete.  The  musician,  for  instance,  is  more 
or  less  aware  that  he  is  playing  a  piece  of  music,  and  the 
absent-minded  walker  is  not  utterly  oblivious  of  the  fact 
that  he  is  in  a  crowded  street  and  in  motion.  What  can 
be  asserted  confidently  is-  that  in  such  cases  there  is  no 
persistent  and  discriminating  attention  to  the  details  of  the 
action. 

"  This  distinction  helps  us  to  understand  another  group 
of  habitual  actions  which  do  not  appear  to  fall  into  the  state 
of  secondary  automatism,  however  much  they  may  be 
practised.  Fencing  supplies  a  good  instance  in  point. 
The  most  expert  fencer  cannot  afford  to  allow  himself  to 
be  absorbed  in  an  irrelevant  train  of  thought  while  he  is 
engaged  in  a  duel.  On  the  contrary,  the  keenest  watch- 
fulness is  required.  The  reason  is  that  only  certain 
component  parts  of  the  action  have  become  thoroughly 
habitual;  these  do  not  of  themselves  require  to  be 
attended  to.  The  practised  fencer  has  not  to  think  about 
the  proper  modes  of  thrusting  and  parrying;  what  re- 
quires attention  is  the  tactics  of  his  opponent.  As  soon  as 
he  discerns  by  sight  or  feeling  the  direction  in  which  his 
antagonist's  rapier  is  moving,  the  proper  reply  is  made 
automatically.  Thus,  attention  is  demanded  for  the  proper 
combination  of  a  series  of  movements  which  are  severally 
automatic,  a  combination  which  has  to  be  adjusted  to 
constantly  fluctuating  conditions.  The  union  of  attentive 
adaptation  to  relatively  novel  circumstances  with  automatic 
adaptation  to  circumstances  more  uniformly  repeated  is 
found  in  all  ordinary  voluntary  action.  Thus,  the  decision 
to  blow  out  a  candle  may  require  attention,  but  the  prooess 
of  walking  towards  it  and  blowing  is  automatic."  * 
^  Stout,  Analytic  Psychology ^  vol.  i.,  pp.  260-26L 


as  nn  example  tiie  habit  of  answering  letters  on  the  day  on 
which  they  are  received.  Here,  ivhat  is  liabituiil  and 
automatic  is  not  the  actual  process  of  writiug  the  reply — 
this  of  (.ouiae  requires  attention — ^but  the  writing  of  the 
repl\  on  the  same  day  on  which  the  letter  ia  received  is  a 
liabituil  ajid  lutomatic  procedure.  It  takes  place  as  a 
matter  of  course  The  alternative  of  postponing  it  to 
another  day  is  not  entertained  without  exceptional  motives. 
A  good  instance  of  a  habit  of  thought  is  that  of  tlie 
making  of  puns  There  are  some  persons  who  coutiuuiilly 
make  puna  simply  because  they  have  fallen  into  the  liabit 
of  doiu^  so  Of  course  each  single  pun  rdiuires  attention  ; 
but  the  general  trend  of  att«sntiou  in  this  direction  rather 
than  lu  otlier  dii-ections  is  a  matter  of  tutbit. 

Tlie  f  irm  ttion  of  habit  involves  tlie  operation  of  two 
distnit-t  touditiona  The  first  is  retentiveuess  ;  the  second 
Ill's  m  the  (saentiil  n  it  u  re  of  conation,  acooiillng  to  wliidi 
couativi  piOLLhse^  (.ease,  if  and  so  far  as  tlieir  end  is 
attameJ      Let  us  take  as  an  example  the  child  learning  to 
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walk.  This  at  the  outset  involves  full  attention.  "  At  the 
outset,  performance  falls  far  short  of  intention :  only  a 
certain  deries  of  contractions  of  certain  muscles,  in  proper 
proportions  and  in  a  proper  order,  is  capable  of  realising 
the  end  aimed  at,  with  the  maximum  of  rapidity  and 
certainty,  and  the  minimum  of  obstruction  and  failure, 
and  corresponding  effort.  At  the  outset  of  the  process  of 
acquisition,  muscles  are  contracted  which  are  superfluous, 
and  which  therefore  operate  as  disturbing  conditions. 
Others  are  not  contracted  at  the  right  moment,  and  in  the 
right  measure,  so  that  action  is  deranged.  Now  the  effort 
to  attain  the  end  is,  eo  ipso,  an  effort  to  avoid  failure  and 
obstruction;  hence  there  will  be  a  constant  tendency  to 
alter  muscular  adjustments  in  so  far  as  they  are  unsuccess- 
ful. Hence  arise  gradual  approximations  to  success,  and 
it  is  these  which  are  permanently  retained,  while  all  that 
belongs  to  the  process  of  trial,  as  such,  disappears.  In 
this  way  a  fixed  and  imiform  series  of  movements  is 
organised,  which  can  go  on  of  itself  without  conscious 
effort— without  trial  and  failure."  ^ 

It  will  be  seen  that  the  formation  of  habit  is  an  example 
of  facilitation.  The  dispositions  left  behind  by  previous 
conation  facilitate  subsequent  conation  in  the  attainment 
of  its  end.  When  this  process  of  facilitation  reaches  a 
point  at  which  conscious  endeavour  is  no  longer  necessary, 
the  action  becomes  automatic. 

>  Ihid.y  pp.  2C7-2()8. 


Genrhai.  CitAiiAfjTERisTics  OF  Sfrsatton. 

§1.  General  Nature  and  Origin  of  Sensation. — Sousn,- 
tious  or  impi-essi()ns  are  for  Psycholotiy  primary  data : 
tliey  are  not  themselves  capable  of  beinL;  psychologically 
explained.  There  are  no  prior  mental  conditions  on  wLieh 
Beusntiona  depend  as  ment^al  images  depend  on  sensations. 
We  may  say  that  the  mind  haa  a  faculty  or  capacity  for 
impressional  experiences  of  a  certain  kind.  But  this  is, 
of  course,  no  explanation.  When  we  ini|iiire  how  the 
capacity  or  faculty  is  realised  we  find  ourselves  compelled 
to  refer  to  physical  and  physiological,  not  to  paycholt^ical 
conditions.  The  most  immediate  conditions  of  sensation 
consist  in  processes  occurring  in  our  brain  ;  these  are  set 
going  by  antecedent  events  talking  place  in  certain  organs 
situated  either  at  the  surface  or  in  the  interior  of  our 
body,  which  in  their  turn  are  initiated  either  by  other 
processes  within  the  body,  as  in  the  case  of  such  organic 
sensations  as  huu^^r  and  thirst,  or  by  occurrences  in  the 
environment  of  the  body  affectiiig  the  external  organs  of 
sense,  such  as  the  eye,  ear,  or  skin. 
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The  nature  of  the  resulting  sensations  has  already  been 
discussed.  We  have  to  remember,  in  the  first  place,  that 
a  sensation  is  not  merely  something  mentally  referred  to  or 
thought  of,  but  also  something  immediately  experienced. 
It  exists  only  as  an  apparition  in  consciousness ;  when  it 
ceases  actually  to  be  sensed  it  ceases  eo  ipso  actually  to 
exist.  Sensations  not  only  exist  for  the  mind  as  objects 
of  thought:  they  also  exist  in  the  mind.  Closely  con- 
nected with  this  is  a  second  point,  the  privacy  of  sense 
experience.  Each  individual  experiences  only  his  own 
sensations,  not  those  of  others. 

But  though  sensations  are  immediate  experiences,  exist- 
ing only  as  contents  of  individual  consciousness,  they  are 
abo  primarily  objects  attended  to,  distinguished,  com- 
pared, liked  and  disliked.  They  are  objective  experiences 
or  presentations.  They  are  not,  however,  by  themselves 
complete  or  independent  objects.  So  far  as  we  can  dis- 
cover, it  is  an  essential  condition  of  apprehending  them  as 
objects  at  all  that  something  else  which  is  not  immediately 
experienced  should  be  apprehended  in  connexion  with 
them.  All  recognition  of  a  sensation  as  of  a  certain  kind 
and  all  apprehension  of  it  as  continuing  to  be  of  the  same 
nature  or  as  changing  in  nature  at  different  moments, 
involves  this  reference  beyond  immediate  experience.  For 
at  any  one  moment  there  is  no  immediate  experience 
except  the  immediate  experience  of  that  moment.  Its 
identity  of  nature  or  difference  in  nature  in  relation  to 
past  or  possible  future  experiences  can  only  be  an  object 
of  thought  transcending  the  immediacy  of  sense. 

There  is  also  another  way  in  which  sensations  seem 
always  to  be  inseparably  connected  with  thoughts  which 
transcend  their  own  immediate  existence.  They  seem 
always  to  put  the  thinking  mind,  as  such,  in  communica- 
tion with  what   we  call  external  objects.      They   mean 
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selves  preseulationa. 

To  a  very  large  extent  the  meaning  ttius  conveyed  by 
sensations  ia  acqiiireil  through  retcativeiiesa  and  associa- 
tion. But  it  would  seem  that  it  cannot  be  entirely 
acquired  in  this  way.  Derivative  meaning  ultimately 
presupposes  original  meaning  which  cannot  be  accounted 
for  by  rel^ntiveness  and  association. 

It  thus  appears  that  we  can  never  have  absolutely  pure 
sensation,  sensation  absolutely  devoid  of  meaning  either 
original  or  acquired.  We  may  even  go  further  than  this 
and  lay  it  down  as  a  general  principle  tliat  sensations 
always  have  derivative  meaning;  for  rct«ntivencss  and 
association  operate  from  the  very  beginning  of  mental  life. 
It  may  be  urged  that  this  cannot  be  the  case  in  the  earliest 
moment  of  experience.  But  even  if  we  set  aside  wliat 
may  perhaps  be  due  to  the  results  of  ancestral  experience 
transmitted  by  heredity,  we  have  to  recognise  tli:it  the 
first  instant  of  conscious  life  is  only  an  ideal  limit, 
which  we  cannot  definitely  mark  off  so  as  to  consider  it 
separately.     Tims,  even  from  this  point  of   view,  the  con- 
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cept  of  absolutely  pure  sensation  is  an  artificial  abstraction. 
No  actual  sensation  with  which  we  can  definitely  deal  is 
absolutely  dissociated  from  past  experiences. 

§  2.  StimuluB  and  Sensation. — Sensations  arise,  in  the 
first  instance,  only  when  a  sense-organ  is  stimulated  so  as 
to  give  rise  to  nervous  impulses  propagated  to  the  brain. 
A  sense-organ  essentially  consists  in  a  specially  differ- 
entiated group  of  cells,  so  constituted  that  they  respond 
by  special  processes  when  they  are  excited  to  action  by 
appropriate  occurrences  in  the  external  world  or  within 
the  body  itself.  Normally  such  organs  do  not  respond  to 
other  modes  of  stimulation  than  those  for  which  they  are 
specially  attuned.  Thus,  in  the  eye  there  is  a  special 
apparatus  which  is  normally  excited  by  light-vibrations, 
and  does  not  usually  or  readily  react  to  other  external 
agencies.  Similarly,  in  the  ear  there  is  a  special  organ 
ordinarily  responsive  to  sound- vibrations  and  not  to  other 
stimuli.  The  stimulus  for  which  each  sense-organ  is 
peculiarly  adapted  is  called  its  **  adequate  stimulus." 

But  the  stimulus  for  which  it  is  specially  fitted  is  fre- 
quently not  the  only  one  which  is  capable  of  affecting  it. 
When  it  responds  to  other  agencies  than  those  appropriate 
to  it,  it  is  said  to  be  excited  by  an  **  inadequate  stimulus.'* 
Where  this  is  the  case,  the  general  character  of  the 
resulting  sense-experience  depends  not  on  the  nature  of 
the  stimulus,  but  on  the  sense-organ  which  is  stimulated 
and  its  central  connexions  in  the  nervous  system.  How- 
ever the  organ  of  vision  may  be  stimulated,  if  any 
sensation  follows,  it  is  always  one  of  light  or  colour.  A 
blow  on  the  eye  makes  us  see  sparks.  A  sensation  of 
light  may  even  be  elicited  by  stimulating  the  optic  nerve 
after  the  eye  has  been  excised.  Sensations  of  sound  result 
from  mechanical  or  electrical  excitement  of  the  organ  of 
hearing.     To  some  extent  the  same  principle  holds  good 


of  being  experienced  by  itself  when  the  other  is  with- 
drawn. They  have  not  the  separate  existence  which  be- 
loiiga  to  both  of  them  wlien  a  patch  of  red  is  set  beside  a, 
patch  of  blue. 

As  thia  example  shows,  even  when  a  sensation  is  simple 
it  may  still  be  possible  to  distiiignish  within  it  different 
aspects  or  inseparable  characters,  though  it  is  not  possible 
to  distingnish  within  it  different  component  sensations 
capable  of  eiiatiug  by  themselves.  Purple  is  reddish  and 
bluish  although  it  does  not  contain  a  separate  sensa- 
tion of  reil  and  a  separata  sensation  of  blue.  Now  there 
are  certain  inseparable  characters  wliich  can  be  distin- 
guished in  this  way  in  all  sensation.  In  all  sense- 
presentations  we  can  discern  Quality,  Intensity,  and  Pro- 
twiisity  or  Duration.  The  distinction  and  the  inseparable 
unity  of  these  coinniou  chariicters  of  all  sense-experience 
will  l>o  K'st  explained  by  an  esampie.  When  we  hear  a 
sound  of  a  cert^iiin  pitch,  its  pitch  constitutes  its  quality. 
But  a  sound  of  the  same  pilch  may  viLry  in  loudness ;  this 
is  a  difteivnce  in  intensity;  the  siime  quality  is  experi^iced 
more  or  lo^is  intcusi'lv  -in  a  stronger   or  wciker  form. 
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Again,  the  sound,  as  an  immediate  experience,  has  a 
different  character  according  as  it  lasts  a  longer  or  shorter 
time.  The  sound  which  lasts  a  second  feels  differently 
when  it  ceases  from  the  sound  which  lasts  thirty  seconds. 
This  is  a  difference  in  protensitj  or  duration. 

These  three  aspects  seem  essential  to  all  sensations,  how- 
ever simple  the  J  may  be  in  other  respects.  If  anj  one  of 
them  vanishes  the  sensation  vanishes.  A  sound  having 
neither  the  quality  of  a  tone  nor  of  a  noise  could  have  no 
existence.  Similarly,  a  sound  with  no  loudness  and  no 
duration  could  not  be  experienced  at  all.  Of  the  three, 
quality  may  be  regarded  as  the  most  fundamental ;  for  in- 
tensity is  the  intensity  of  the  quality  and  duration  is  dura- 
tion of  the  quality  and  intensity.  A  more  or  less  intense 
or  prolonged  sensation  of  sweetness  is  a  more  or  less  in- 
tense prolonged  experience  of  the  quality  sweetness. 

It  is  to  be  noted  that  though  we  are  aware  of  all  three 
characters  in  being  aware  of  any  sensation,  we  need  not, 
and,  very  commonly,  we  do  not  distinguish  them  from 
each  other.  They  are  then  apprehended  implicitly  rather 
than  explicitly.  **  Implicit "  means  "  wrapped  up  "  and 
"  explicit "  means  "  disentangled."  In  being  aware  of  the 
sensation  as  a  whole,  we  are  necessarily  aware  of  its  essen- 
tial aspects,  inasmuch  as  these  are  wrapped  up  in  it.  But 
we  need  not  therefore  disentangle  them  so  as  to  discern 
them  separately  in  distinction  from  each  other  and  from 
the  whole.  This  takes  place,  in  the  first  instance,  only 
through  comparison  of  sensations  alike  in  one  aspect  but 
differing  in  another,  as  when  we  compare  two  sounds  of 
the  same  pitch  but  differing  in  loudness,  or  two  sounds 
equally  loud  but  differing  in  pitch.  We  are  then  led  to 
distinguish  the  respect  in  which  the  sounds  differ  from 
the  respect  in  which  they  are  alike,  and  this  distinction 
coincides  with  that  between  quality  and  intensity. 


green  are  conaecU;ii  in  this  way  by  an  interveuing  aeriea 
of  bluish-greens  and  greenish-blues.  Obviously  there  is 
no  such  gradual  transition  between  sounds  and  colours, 
or  between  tastes  and  sounds. 

§  4.  £zten8it]r. — There  is  another  inseparable  character 
belonging  to  many  kinds  of  sensation,  though,  probably, 
not  to  all,  which  may  be  cjiUed  Extensity  or  extensiveness 
or  diffusion  or  "  apreadoutness."  If  you  plunge  one 
finger  only  into  hot  water  and  then  immerse  the  arm  up  to 
the  elbow,  the  resulting  experiences  differ  othenvise  than 
merely  in  intensity  or  quality,  Tbey  differ  also  iuaamucli 
as  the  second  la  more  diffuse  or  eitenslve  than  the  first. 
There  is  a  similar  difference  between  the  seasationa  which 
arise  when  a  few  Iiairs  of  the  head  are  pulled  and  when  a 
large  handful  is  pulled.  Again,  when  a  thing  is  first  seen 
as  a  speck  in  the  distance  and  then  its  appearance  grailually 
grows  bigger  as  it  is  approached,  the  change  is  a  change  in 
the  exfensity  of  the  visual  sensation.  \ 

Two  peculiaritieH  mark  this  esperience  of  extensifcy.  In 
the   first  place,  it  involves   a  diversity    of  simultaueuua 
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sensatioiis  other  than  what  is  ordinaril  j  rocognised  as  their 
qualitative  difference,  and  in  no  way  depending  on  inten- 
siye  difference.  Contact  with  the  bridge  of  the  nose  is 
distinguishable  from  contact  with  the  tip  of  the  nose 
independently  of  anj  differences  in  the  nature  of  the  touch- 
sensations  as  such.  The  touch-sensations  may  be  due  to 
exactly  the  same  kind  of  stimulus  and  they  may  be  very 
similar  as  regards  roughness,  smoothness,  intensity  of 
pressure,  etc^  Our  power  to  distinguish  them  is  not  due 
to  differences  in  this  respect ;  it  is  rather  conditioned  by 
the  local  diversity  of  the  areas  of  the  skin  on  which  the 
stimulus  acts. 

But  even  this  is  not  the  ultimate  condition.  The 
ultimate  condition,  it  would  seem,  is  central.  It  depends 
on  the  central  termination  in  the  brain  of  the  sensory 
impulses  from  the  skin.  Evidence  for  this  is  supplied  by 
surgical  operations  in  which  a  flap  of  skin  is  drawn  down 
from  the  forehead  so  as  to  become  the  skin  of  the  nose 
instead  of  the  forehead.  It  is  then  found  that  so  long  as 
the  displaced  skin  retains  its  original  nervous  connexions, 
sensations  due  to  it  are  localised  in  the  forehead  and  not 
in  the  nose.  The  patient  may  appear  to  himself  to  have  a 
frontal  headache  when  it  is  really  his  nose  which  is 
affected.  Cases  in  which  a  limb  has  been  amputated  teach 
the  same  lesson.  Sensations  due  to  irritation  of  the  skin 
of  the  stump  are  referred  by  the  patient  to  a  limb  which  is 
no  longer  there,  e,g,  to  an  imaginary  foot  and  toes.  The 
sensations  differ  greatly  in  quality  from  those  which  he 
was  in  the  habit  of  receiving  from  stimuli  affecting  the 
amputated  limb.  But  the  afferent  nervous  impulses 
run  the  same  course  to  the  cerebral  cortex  and  conse- 
quently have  the  same  local  sign,  *'  Local  sign "  is  the 
term  chosen  to  express  this  diversity  of  simultaneous 
sensations   which  does    not   depend    on    any   assignable 


Exteneitj,  then,  iavolves  a  certain  unique  and  ultimate 
diveraity  between  simultaueuus  preseutaiiona,  which  ia 
independent  of  tlieir  siiuilarity  in  quality  and  intensity. 
But  this  is  not  alt  that  is  required  to  constitute  an  exten- 
eive  experience.  The  presentations  differing  in  local  sign 
must  also  be  united  in  a  peculiar  way  bo  as  to  form  a 
continuous  whole  of  a  quite  unique  nature. 

When  I  see  a  patch  of  white,  or  when  I  lay  my  hand  on 
the  surface  of  a  table,  or  plunge  it  in  hot  water,  I 
eiperience  a  complex  of  aeusatioua  differing  in  local  sign. 
If,  now,  I  attempt  to  analyse  such  a  complex  into  its 
component  parts,  I  find  that  each  discernible  part  runs 
into  and  is  continued  into  others ;  the  ending  of  each  is 
the  beginning  of  another.  In  other  words,  the  whole  is 
sensibly  continuous — an  unbroken  unity.  Further,  if  I 
attempt  to  sub-divide  tlie  parts  so  as  to  re,ujh  absolutely 
simple  components  which  have  no  extensity,  I  find  that  I 
fail.  Every  explicitly  distingnishable  part  of  theeitenaive 
whole  is  itself  mare  or  less  extenaivc.  Finally,  I  reach  a 
limit  in  the  process  of  aub-diviaion  where  I  can  no  longer 
make  explicit  distinctions  at  all-     I  am  stilt  aware  of  an 
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extensive  whole ;  but  I  cannot  pick  out  its  parts  severally 
for  separate  consideration.  I  am  aware  of  the  parts  onlj 
implicitly  in  being  aware  of  the  whole  containing  them. 

What  this  means  is  well  brought  out  by  experiments  in 
which  two  neighbouring  points  of  the  skin  are  simultane- 
ously touched,  e.g.  by  the  two  points  of  a  pair  of  compasses. 
If  the  two  points  of  the  skin  are  sufficiently  far  apart,  we 
have  what  may  be  called  a  perception  of  apartness ;  we  are 
aware  of  two  contact- sensations  as  separated  and  connected 
by  an  interval.  But  when  the  points  lie  nearer  to  each 
other  this  is  not  so.  We  then  fail  to  single  out  separate 
contact-sensations  from  the  whole  tactual  presentation. 
None  the  less,  our  sense-experience  is  not  the  same  as  it 
would  be  if  only  one  compass-leg  touched  the  skin.  The 
sensation  due  to  the  double  contact  is  more  extensive  or 
diffused.  It  is  blurred,  spread  out,  and  referred  to  a 
wider  area.  The  local  sign  differences  are,  therefore, 
still  present,  though  they  are  not  separately  singled  out. 
That  they  are  really  present  is  shown  by  the  &ct  that  it  is 
frequently  possible  to  discern  the  two  touches  separately 
when  the  compass-points  are  applied  successively  instead 
of  simultaneously.  This  is  especially  easy  when  the  first 
point  is  removed  before  the  application  of  the  second. 
Another  fact  which  points  in  the  same  direction  is  that 
the  power  of  perceiving  apartness  improves  greatly  and 
rapidly  with  practice.  Practice  cannot  create  the  local 
sign  differences.  It  can  only  give  greater  ability  in  dis- 
criminating them. 

We  shall  find  reason  for  regarding  the  implicit  appre- 
hension of  local  sign  differences  as  more  primitive  than 
the  explicit  distinction  of  the  parts  of  an  extensive  whole 
and  the  awareness  of  relation  between  them  in  the  way  of 
apartness,  position,  direction,  and  distance.  The  most 
rudimentary  forms  of  extensity,  belonging  to  other  senses 


piiiu  -  sen  8;Lt  ions,  audi  as  the  smart  of  a  bruise  or  a  blow  or 
a  burn,  Wliere  an  extensive  presentation  is  thus  appre- 
hended without  explicit  apprehension  of  the  diatinctiou 
and  relation  oE  its  parts,  ive  may  say  that  there  is  a  crude 
or  inarticulate  awareneas  o£  exteusity.  Oa  theotherhand, 
where  there  is  explicit  apprehension  of  apartness,  position, 
shape,  etc..  we  may  call  this  dereloped  or  articulate  aware- 
ness of  ex  tensity. 

Why  have  we,  in  the  preceding  exposition,  spoken  only 
o£  extensity  and  not  of  extengion  ?  The  reason  is  that  we 
are  here  dealing  with  sensations  and  not  with  external 
objects.  Extension  is  an  attribute  of  bodies,  which  exists, 
persists,  and  changes  independently  of  the  coming  and 
going  of  sense-experiences  in  individual  minds.  When  we 
walk  towanls  a  tree  or  other  visible  object,  the  visiuil  sen- 
sation through  which  we  perceive  it  increases  in  extensity 
the  nearer  wo  approach  it.  But  the  extension  of  the  thing 
seen  does  not  tliereforo  alter.  Wlieu  we  look  at  the  full 
moon  wc  have  a  visual  presentation  very  much  smaller  than 
we  should  have  from  a  frying-pan  held  out  at  arm's  length. 
liut  the  extent    of   the  moon's  surface  which  is  turned 
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towards  us  enormouslj  exceeds  the  extent  of  the  surface 
of  the  frying-pan.  The  extensity  of  the  visual  presentation 
of  the  moon  is  not  measurable  in  inches,  feet,  or  miles  at 
all ;  for  these  are  measures,  not  of  extensitj,  but  of  exten- 
sion. On  the  other  hand,  we  may  roughly  measure  the 
extensity  of  the  visual  presentation  by  saying  that  it  con- 
stitutes a  certain  proportion  of  the  whole  extensity  of  the 
field  of  vision  :  that,  for  instance,  this  field  as  a  whole  is 
equal  to  so  many  full  moons. 

The  same  distinction  may  be  also  illustrated  in  the  case 
of  touch.  Different  areas  of  the  skin  equal  in  extent 
yield  sensations  of  very  variable  extensity  when  they  are 
stimulated.  Contact  with  the  tip  of  the  tongue  or  the 
drum  of  the  ear  yields  a  much  more  extensive  sensation 
than  contact  with  the  nape  of  the  neck  or  the  small  of  the 
back.  The  difference  is  not  difference  in  the  extent  either 
of  the  skin-surface  which  is  touched  or  of  the  surface  of 
the  body  touching  it.  It  is  a  difference  only  in  the  extensity 
of  the  contact  sensation.  Doubtless  the  awareness  of  ex- 
tensity, whether  crude  or  articulate,  is  inseparable  from 
some  awareness  of  extension,  correspondingly  crude  or 
articulate.  But  it  is  equally  clear  that  the  two  are  not 
identical. 

§  5.  Change-sensations. — When  a  series  of  different 
sensations  belonging  to  the  same  class,  colours,  for  instance, 
or  sounds,  follow  each  other  continuously  so  that  the  end 
of  each  overlaps  or  coincides  with  the  beginning  of  the 
next,  there  arises  as  an  inseparable  aspect  of  the  whole 
successive  complex  a  peculiar  experience  which  we  may 
call  "change-sensation."^  This  does  not  consist  merely 
in  the  fact  that  one  sensation  comes  after  the  other.     Its 
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differences.  There  is  also  a,  peculiar  aspect  of  the  eiperi- 
euee  correspouding  to  the  transitiou  between  them.  Two 
points  in  contact  with  the  skin  may  be  so  close  to  ea«h 
other  as  to  produce  contact- sensations  which  cannot  be 
scparatety  discriminated.  Yet,  if  one  of  the  points  moves 
towards  tbe  other,  so  as  even  to  decrease  tlie  interval,  the 
peculiar  motion -experience  may  be  distinctly  discernible. 
In  this  way,  the  existence  of  motion  may  be  perceived, 
when  we  cannot  determine  in  what  direction  it  is  taking 
place,  and  though  we  cannot  make  out  where  it  begins. 

Another  illustration  is  supplied  by  presentations  in  the 
extreme  margin  of  the  field  of  vision.  These  are  in- 
definite, so  that  apart  from  previous  knowledge  it  is 
impossible  to  make  out  their  shape  or  number.  But  if 
they  move  there  is  at  once  a  well  marked  motion-sensa- 
tion, although  we  may  not  be  able  to  distinguish  the 
direction  of  the  disphiceirient. 


CHAPTER   II. 


DiFFBBENTIATION    OF   SeNSE-EXPEBIBNCB    AND    ITS 

Psychical  Sionificance. 

§  1.  The  Sensation -reflex. — Eeflex  action  is  primarilj 
a  physiological,  not  a  psychological,  fact.  It  does  not 
depend  on  consciousness  at  all,  but  only  on  a  stimulus 
affecting  the  nervous  system.  The  stimulus  may  evoke  its 
appropriate  response  in  the  way  of  movement  without 
giving  rise  to  sensation.  In  this  way  the  pupil  of  the  eye 
contracts  or  dilates  with  various  degrees  of  illumination. 
The  movements  of  the  frog  whose  brain  has  been  removed 
seem  to  be  of  the  same  type.  Those  reflex  movements 
which  belong  to  the  ordinary  and  normal  routine  of  the 
vegetative  life  of  the  organism  are  almost  wholly  physio- 
logical. The  heart's  beat  and  its  modifications,  the  con- 
striction and  dilatation  of  the  blood-vessels,  breathing, 
swallowing,  the  secretion  of  saliva,  and  the  like,  are  not 
normally  accompanied  by  distinctly  appreciable  sensations. 

Unconscious  reflexes  of  this  sort  normally  occur  when 
all  that  is  required  is  a  regular  and  uniform  reaction  in 
response  to  conditions  which  are  uniformly  and  regularly 
recurrent.  On  the  other  hand,  where  a  stimulus  is  of 
comparatively  occasional  occurrence  and  prompts  a  special 
combination  of  movements  to  meet  a  special  emergency, 
merely  reflex  action  without  concomitant  sensation  ceases 
to  be  sufficient.  It  becomes  necessary  or  advantageous 
fior  the  ends  of  animal  life  that  the  attention  of  the  sub- 
ject should  be  called  to  the  situation.     Attention  may  bo 
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vivid  aud  so  stroiiijly  pleiisaut  or  painful  that  it  cannot  ba 
easily  ignored,  Heuce  wben  the  stimulus  which  leads  to 
reflex  action  also  produces  a  discernible  sensation,  this 
is  eominouly  of  a  peculiarly  obtrusive  character.  The 
pupil  expands  or  dilates  with  varying  intensities  of  light 
witliout  any  concomitant  sensation.  This  is  a  merely 
physiological  reflex,  not  a  sensation -reflex.  But  if  a  speck 
of  dust  gets  lodged  in  the  eye  the  case  is  otherwise.  The 
stimulus  not  (miy  elicits  the  reflex  movement  oE  closins^ 
the  eyelid ;  it  also,  at  the  same  time,  gives  rise  to  an  iii- 
tfOBis  aud  intensely  disagreeable  sensation.  Even  reflexes 
whicli  normally  proceed  unconsciously,  or  with  only  a 
comparatively  faint  accompaniment  of  sensation,  conipel 
attention  in  this  manner  when  they  are  in  any  way 
obstructed.  Obstructed  breathing,  for  instance,  is  accom- 
panied by  the  feeling  of  suffocation  or  stifling. 

§  2.  Perceptual  Value  of  Sense-experience. — The  im- 
portance of  the  sensation  connected  with  the  sensatiou- 
reflev  is  primarily  ili'pendeut  on  its  pnwi'r  to  nmse  :itt<'ntion 
throu|.-h  its  own  inlensily  and  affpctive  tune.     The  valuo 
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of  sense-experience  is  similarly  conditioned  bj  its  own  ob- 
trusiyeness  wherever  iU  function  is  to  challenge  attention 
to  some  change  directly  and  seriously  affecting  the  welfare 
of  the  organism,  as  when  a  part  of  the  body  is  cut  or 
bruised,  or  when  a  light  is  so  strong  as  to  impair  the 
power  of  vision  by  dazzling  the  eye.  In  such  cases,  what 
is  important  is  the  nature  of  the  bodily  change  as  directly 
affecting  the  well-being  of  the  organism  rather  than  the 
special  character  of  the  agent  which  produces  it.  A  cut  or 
bruise  may  be  produced  indifferently  by  a  stone  or  a  piece 
of  wood  or  a  knife.  However  it  may  be  conditioned,  the 
resulting  mischief  is  similar  and  the  sensations  immedi- 
ately due  to  it  are  similar. 

But  sense-experience  has  another  function  besides  that 
of  compelling  attention  to  incidents  immediately  affecting 
the  welfare  of  the  organism  at  the  moment.  It  serves  also 
to  regulate  and  guide  the  detailed  development  of  such 
complex  actions  as  that  of  a  cat  hunting  a  bird,  or  of  a  bird 
building  its  nest,  or  of  a  woman  threading  a  needle.  Pro- 
cesses of  this  nature  involve  delicate  adjustment  of 
movements  and  coadjustment  of  many  movements  in 
response  to  constantly  varying  external  circumstances; 
and,  in  so  far  as  they  are  not  purely  instinctive,  they  are 
conditioned  not  by  the  mere  existence  of  sensuous  impres- 
sions but  by  their  acquired  meaning  and,  in  general,  by 
their  preformed  associations.  What  is  important  here  is 
not  the  obtrusiveness  of  single  sensations,  but  the  percep- 
tual vcUue  of  complex  combinations  of  different  presenta- 
tions as  yielding  discrimination  and  recognition  of  external 
objects,  their  changes  and  their  relations.  This  perceptual 
value  in  its  higher  development  is  incompatible  with  any 
special  obtrusiveness  of  single  sensations  due  to  their  own 
vividness  and  intense  pleasantness  or  painfulness.  For 
the  obtrusiveness  of  the  sensation,  as  such,  would  distract 


m  e  lefin  te  restrictiou.  The  more  delicately  discriminated 
s  u  at  ons  a  e,  the  more  capable  they  are  of  co-e>:isting 
s  m  Itaue  u  \y  iti  the  same  oonsciouaness  without  mutual 
nte  fe    u  e  or  amalgamation, 

Tl  e  d  at  n  tion  between  what  we  call  the  higher  and 
1  w  senses  rests  on  this  contrast  between  the  iutriusic 
impiebBiveoesa  of  sensations  and  their  value  for  perceptual 
consciousness.  Oi^anic  sensations,  temperature  sensa- 
tions, smells  and  tastes  are  relatively  low  in  the  scale.  On 
the  other  hand,  sensations  of  touch  proper,  of  eight,  and  of 
sound  are  relatively  high.  The  relatively  higher  senses 
deserve  this  tiths  iu  proportion  as  they  are  more  delicately 
diserimiuative  aud  more  capable  of  l>eing  combined  in 
successive  and  simiiltaueous  giuups  and  series  while  pre- 
serving their  distinctive  differences.  On  tiie  other  hand, 
each  several  sensation  is  proportionately  less  important 
through  its  own  intensity  and  pleasant  or  paiufiil 
character. 

We  find  the  same  antithesis  when  we  compare  more 
primitive  with  more  advanced  stages  in  the  development  of 
animal  life.     Broadly  speaking,  lower  modes  of  sentience 
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come  earlier  than  higher.  Even  what  we  now  call  the 
higher  senses,  such  as  sight  and  hearing,  in  their 
beginnings  in  the  ascending  scale  of  animal  life,  partook 
of  the  character  of  the  lower  and  were  probably  more  or 
less  akin  to  organic  sensations.  ''Colours,"  sajs  Dr. 
Ward,  "  are  with  us  so  distinct  from  sounds  that— 
except  as  regards  the  drain  upon  attention — there  is 
nothing  in  the  intensest  colour  to  affect  the  simul- 
taneous presentation  of  a  sound.  But,  at  the  beginning, 
whatever  we  regard  as  the  earliest  differentiation  of 
sound  might  have  been  incoprescntable  with  the  earliest 
differentiation  of  colour,  if  sufficiently  diffused,  just 
as  now  a  field  of  sight  all  blue  is  incopresentable  with 
one  all  red.  Or,  if  the  stimuli  appropriate  to  both  were 
active  together,  the  resulting  sensation  might  have  been 
what  we  should  describe  as  a  blending  of  the  two,  as 
purple  is  a  blending  of  red  and  violet.*'*  Thus  "in- 
creased differentiation  seems  to  be  intimately  connected 
with  increased  *  restriction.'  '*  ■  With  differentiation  and 
restriction  there  is  loss  of  the  intensity  and  of  the  intrinsic 
pleasantness  or  painfulness  of  the  sensation  itself.  Any 
direct  effect  produced  by  its  own  intrinsic  intensity  and 
affective  tone  would  interfere  with  its  value  as  a  vehicle  of 
meaning — as  an  indication  of  something  beyond  its  own 
existence.  Thus,  as  perceptual  consciousness  becomes 
relatively  more  prominent  and  important,  sensation  is 
more  delicately  differentiated,  more  definitely  restricted, 
less  intense,  and  less  strongly  toned  in  the  way  of  pleasure 
or  pain. 

§3.  Differentiation  of  Sense-Organs. — Degree  of  dis- 
criminative sensibility  corresponds  broadly  to  the  com- 
plexity and  differentiation  of  the  organs  of  sense.     If  the 

1  Op.  ci^,  p.  556.  »/6id 
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(lifVerentin,teil  eiid-orgiins.  Now,  in  the  ascHUtlintj  scale  of 
animal  life,  we  fiuil  a  growiii};  complexity  auil  differeulia- 
tioa  of  the  terminal  organs  of  sense  and  of  thoir  uervims 
oonnoxiona.  marking  a  correspondingly  graduated  displace- 
ment of  sensational  by  perceptual  consciousaesa. ' 

In  following  tlie  ascending  scale  of  animal  HEo,  we  find  a 
gradual  evolution  of  specialised  structures  for  the  recep- 
tion of  special  kinds  of  external  stimulation;  beginniug 
with  thosR  which  are  scai-cely  distinguishable  from  the 
general  surface  of  the  body,  and  ending  with  such  elaboi-ato 
orL^aua  as  the  human  eye  or  ear.  The  best  illustration  is 
drawn  from  sight,  because  most  is  known  about  it.  It 
must  be  underatof  1  that  the  word  "  si  'ht  "  is  lipre  use  I 
to  can  er  v  sens  vanes^  to  1  gl  t  It  ust  n  I  In, 
a  su  nod  tl  t  tl  e  tea  t  ona  produced  1  v  lura  nous  v  ■a 
bona  are   1  e  si,    e  n  tl  e  1  ^1  er    rgan  s  ns  as   ntlel  wer 
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A  yerj  rudimentarj  beginning  of  a  special  structure  for 
the  reception  of  light-stimulation  consists  simply  in  groups 
of  pigmented  cells  with  a  nervous  connexion.  The  pig- 
mented material  occurring  in  a  semi-transparent  organism 
arrests  and  absorbs  the  light.  The  limpet  has  eje-spcts 
of  this  simple  kind  "on  the  outer  side  of  the  tentacles 
where  the  ejes  are  situated  in  more  highl^r  organised 
species."  ^  The  skin  is  thrown  into  a  pit  within  which  the 
epithelial  cells  are  elongated  and  pigmented. 

The  next  step  is  the  development  of  a  lens  for  condensing 
the  light  in  the  manner  of  a  burning-glass.  Some  species 
of  worms  have  only  pigmented  cells,  others  have  a  concen- 
trating apparatus.  These  simple  eje-spots,  consisting  of 
pigmented  cells  and  a  vitreous  body  or  condensing  lens, 
may  exist  in  great  numbers  over  the  general  surface  of 
the  organism.  Thus  in  a  species  of  worm  called  Poly- 
ophthaZmians  there  is  a  series  of  eye-spots  "along  the 
sides  of  the  body,  in  pairs  from  the  seventh  to  the 
eighteenth  segments."'  Such  rudimentary  organs  can 
only  serve  to  render  the  creature  sensitive  to  degree  of 
illumination,  to  the  transition  from  light  to  darkness ;  they 
thus  make  possible  a  protective  reaction  when  the  shadow 
of  an  approaching  object  falls  on  the  animal. 

The  next  important  step  is  the  development  of  a  rudi- 
mentary retina,  essentially  consisting  in  a  layer  of  rod-like 
nerve-endings.  The  eye  of  the  snail  is  situated  on  its 
hinder  horn  or  tentacle.  It  consists  of  a  cornea  or  trans- 
parent homy  integument,  a  lens,  and  a  retina  composed  of 
three  layers,  (1)  the  rods,  which  are  the  proper  organ  of 
vision,  (2)  a  cellular  layer,  (3)  a  fibrous  layer.  "  In  all 
probability  the  eye  does  little  more  than  enable  the  snail  to 
distinguish  between  light  and  dark.  ...  It  does  not  seem 

>  Lubbock,  The  Senua  qfAnimaU,  p.  139.        '  Op.  c\(.^  "^^  V^« 


spots  iu  varviug  iiumters,  some  a  hundreJ,  others  fia  few 
as  twelve.  The  iimuber  clitTei-s  in  dift,^reiit  iuaiyi<lii;vU  of 
the  saiiie  species,  aud  tlie  eyes  "  &ro  contiiiuallv  },'rowing 
and  being  r3 ■  absorbed. " '  Tlie  back  of  the  Oiichidiuiii 
coutaius  a  number  of  glauils,  cich  opening  by  a  miaute 
jwre ;  aud  it  lias  been  suwtjeatGrl  tJrvt,  whi'n  warned  by  the 
shadow  of  certain  flying-A^h  wliich  come  out  of  the  sea  to 
prey  upon  them,  the  little  eluj^'a  emit  a  shower  of  spray 
and  so  drive  off  their  enemy. 

The  nest  stage  iii  the  developmant  of  the  eye  is  the 
fortmaion  of  a  retinal  iin:^^  by  means  of  a  lens;  it  is 
iieceasary  for  this  that  eivch  diverfjini^  pencil  of  i-ays  from 
a  point  in  the  object  sliall  be  l>ro%'lil  a^^ain  to  a  fo^ua  iu 
Olio  point,  and  in  only  one  point,  of  tlie  retina.  Tlio 
delicacy  and  perfection  with  whicli  tliis  \n  effic.^tcil  depends 
on  the  complexity  of  structure  of  tliu  retina,  on  the  nature 
of  tlic  lens,  and  on  the  power  of  adjusting  it  fur  different 
diatauces.     Ciittle-flsli  and  their  allies  have  well -developed 

'  r.loyd  MoFKan,  Animal  Life  and  InltUi'jencc,  p.  Jll.i. 
'  Lubbotk,  Tli€  Stiuen  of  Aaiinrdf,  p.  143. 
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apparatus  for  the  formation  of  images.  So  have  vertebrate 
animals,  but  of  course  in  varying  degrees.  Manj  fishes 
do  not  distinguish  their  food  (worms)  at  a  greater  distance 
than  three  or  four  feet.  On  the  other  hand,  some  of  them 
have  very  accurate  vision  for  short  distances.  "I  have 
often  seen,"  sajs  Mr.  Bateson,  "  a  hkrge  Wrasse  search  the 
sand  for  shrimps,  turning  sideways,  and  looking  with 
either  eye  independently,  like  a  chameleon.  Its  view  is  so 
good  that  it  can  see  a  shrimp  with  certainty  when  the 
whole  body  is  buried  in  grey  sand,  excepting  the  antennae 
and  antennae  plates."  ^  Some  reptiles  and  amphibians 
have  similar  accuracy  of  vision  at  short  distances. 

Besides  this  main  line  of  development  of  the  visual 
organ  which  leads  up  to  the  eye  of  vertebrates,  with  its 
apparatus  for  forming  a  distinct  image  by  means  of  a  lens 
and  delicately  sensitive  retina,  there  is  a  branch  line  which 
leads  to  the  compound  or  facetted  eye  of  insects  and  of 
Crustacea  such  as  crabs  and  lobsters.  The  surface  of  these 
compound  eyes  is  divided  up  into  a  great  numl)er  of 
hexagonal  areas,  each  of  which  is  called  a  facet,  and  in 
some  insects  forms  a  little  lens.  A  kind  of  dragon-fly  is 
stated  to  have  twenty  thousand  of  these  hexagonal  facets. 
Beneath  each  facet  is  a  crystalline  cone,  with  its  base 
towards  the  facet  and  its  apex  turned  inwards,  where  it 
ends  in  great  elongated  cells ;  in  the  midst  of  these  there 
is  a  nerve-rod.  Dark  pigment  is  developed  round  each  of 
the  cones.  "  Starting  from  a  simple  form  of  eye  consisting 
of  a  lens  and  a  nerve-fibre,  we  should  arrive  at  the  com- 
pound eye  by  bringing  together  a  number  of  such  eye- 
spots,  and  increasing  the  number  of  lenses,  while  the 
separate  cells  beneath  each  lens  coalesced  to  form  a  single 
crystalline  cone  and  rod." 

1  Quoted  by  Lloyd  Morgan,  Animal  Life  and  InteUigtnct^  p.  287. 


ilistiuut  tliaa  ia  the  bi^jlior  vert«br,vt«s. 

^Op.  oil.,  ji.  aw. 


CHAPTER    III. 


Oboanic,  Cutaneous,  and  Motob  Sensations. 

§  1.  Organic  Sensations. — Some  sensations  are  due  to 
stimuli  in  the  interior  of  the  bodj:  others  are  due  to 
stimuli  affecting  sense-organs  situated  on  the  external 
surface  of  the  bodj.  Thus  we  have  a  broad  division  into 
intemallj  and  externallj  initiated  sense-experiences.  But 
this  distinction  is  not,  in  itself,  fundamentally  important 
from  a  psychological  point  of  view.  What  we  are  interested 
in  as  psychologists  is  the  intrinsic  resemblance  and  diffe- 
rence of  various  sense-experiences  rather  than  the  mode  in 
which  they  are  produced.  But  there  is  no  well-marked 
common  character  distinctive  of  internally  conditioned 
sensations  as  contrasted  with  those  occasioned  by  external 
stimuli.  The  sensations  of  nausea,  cramp,  or  headache  are 
internally  initiated ;  the  smarting  sensations  arising  from 
a  wound  or  blow  are  initiated  from  without.  The  sense- 
experiences  which  accompany  the  varying  positions  and 
movements  of  a  limb  are,  for  the  most  part,  duo  to  the 
excitement  of  nerves  ending  in  joints,  tendons,  muscles, 
and  bones ;  sensations  of  contact  and  pressure  arise  from 
impressions  on  the  surface  of  the  body.  None  the  less, 
both  as  regards  intrinsic  nature  and  function  in  the  mental 
life,  a  headache  sensation  has  more  affinity  with  the  smart 
of  a  blow  than  with  the  sensations  connected  with  the 
position  and  movement  of  a  limb ;  and  the  sensations  of 
contact  and  pressure  have  more  affinity  to  muscle,  joint, 
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t'oriuitnce  of  their  vifal  I'li  net  ions.  Oa  the  other  haud,  tlio 
sensa,tioii8  of  tSie  epecial  scases  iirise  from  sensc-oi^iis 
Hpeciiilly  adH])teiI  to  rospoud  to  certain  kinds  of  stimulus 
without  referoiice  to  tlieir  effect  on  tlia  Tpgetative  life  of 
the  or^Mnisin. 

ProltiiMy  tlie  most  primitive  sensations  were  organic. 
They  corresponded  very  closely  with  the  general  vital  action 
of  stimuli  as  distinct  from  their  action  on  speciiilly  differeti- 
tiivted  sensory  appar.ttus.  "Even  now  we  are  still  aware 
of  tlie  genei'al  effects  of  light,  heat,  fresh  air,  food,  et«.,  as 
iiivi gor.it ing    or    depressing    apart    from    their    specific 

Aa  iiluslrjilive  examples  of  organic  sensiitions  we  may 
take  hunger  and  thirst.  These  experieuws  are  i>arfly  due 
to  the  stale  of  thu  stomach  and  pharynx  :  they  consist  in 
vaguely  localised  guaiving  sensations  which  normally  dis- 
appear ivheu  food  or  ilriuk  ia  taken.  The  eiivct  way  in 
which  the  food  or  drink  acts  so  aa  to  produce  tins  effect  ia, 
however,  ohaL'ure.    The  state  of  the  stomach  is  not  the  only 

Ward,  ibid.,  p.  56-.'. 
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or  the  most  fundamental  condition  of  hunger  and  thirst. 
"A  dog  feels  hunger  after  the  complete  removal  of  the 
stomach."  ^*  A  man  is  usually  less  hungry  after  his  ten 
hours*  fast  which  has  included  the  night's  rest  than  after  a 
four  hours'  abstinence  in  the  working  day."  lu  both  cases 
the  stomach  is  equally  empty.  The  difference  depends  on 
the  processes  of  waste  and  repair  which  have  been  going 
on  in  the  tissues  of  the  body.  The  injection  of  nutritive 
material  or  of  fluids  into  a  vein  relieves  the  hunger  or 
thirst  without  introduction  of  drink  or  food  into  the 
stomach.  "  The  feeling  of  hunger  is  relieved,  is  even  con- 
verted into  a  pleasurable  satiety,  before  the  blood  is 
saturated  with  absorbed  material."  ^  It  thus  appears  that, 
apart  from  the  state  of  the  stomach  itself,  the  general 
character  of  the  supply  of  blood  and  lymph  which  bathe 
the  tissues  and  condition  their  vital  processes  is  of 
essential  importance. 

The  muscle,  joint,  and  tendon  sensations  which  are  con- 
nected with  the  position  and  movement  of  our  limbs  belong 
to  special  senses,  for  position  and  motion  are  common  to 
our  bodies  and  other  parts  of  the  material  world.  But  the 
sensations  of  muscular  cramp  and  fatigue  are  organic ;  for 
they  arise  from  changes  in  the  state  of  the  muscles  which 
affect  their  vital  efficiency.  Fatigue,  for  instance,  seems 
to  be  conditioned  by  the  accumulation  of  waste  products 
in  the  blood  due  to  muscular  action.  It  may  be  removed 
by  the  injection  of  fresh  blood. 

The  smart  of  a  wound,  bruise,  or  burn  is  essentially 
similar  in  character.  '*  The  temperature  at  which  the  skin 
begins  to  evoke  pain  is  that  at  which  nerve- substance 
begins  to  suffer  injury.  The  sensation  caused  by  the 
pressure  of  a  sharp  point  {e.g.  a  needle)  on  the  skin  is  felt 

^  Sherrington,  in  Soh&fer's  Text-book  of  Physiology ,  vol.  iii.,  pp.  991-2. 


Etitute  II.  large  part  of  our  itnuieiliiito  aetiBuuiis  expuvimico 
in  evorj'  moinout  of  our  conscious  lives.  Our  vaj-uo  toUil 
iiwarciieaa  of  bodily  well-beiug  or  disrainfort,  our  "  feeliug 
well"  or  tlie  reverse,  depends  ou  iiu  indefinite  multitudo  of 
i!iipri;ssioua  reaching  the  liniin  from  the  iuteriial  orgiins, 
!,'iviuj;  rise  to  sensations  which  in  the  main  are  subeonscioiis 
and  only  confusedly  apprehended.  ToUil  experiences  of 
this  kind  are  called  states  of  the  commi)n  sensibility  or 
the  coemosthesis.  Sometimes  a  single  organic  sensation, 
through  its  peculiar  intensity  or  novelty,  detivchos  itjfcif 
from  the  general  mass  and  becomes  salient  in  conscious- 
ness :  when  this  happens,  the  sensation  thus  singled  out  is 
usually  of  an  intensely  pleasant  or  painful  character  and 
obtruilea  itself  in  an  cmpUatic  way  ou  the  atleutiou.  It  is 
diaengi4^d  from  its  context  and  marked  off  as  a  distinct 
Hcuaatiou  of  lu-adiiche,  or  eranip,  or  nausea. 

A  further  peculiarity  of  organic  sensations,  which  they 
aharo  only  with  muscle,  joint,  and  tondou  sensations,  is 
that    tiiey    can   be    directly    produced    and    nioJiSed    by 

'  >)liernii|{U>u,  ibid,,  p.  U74. 
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impulses  proceeding  from  the  central  nervous  system  out- 
wards to  the  bodily  organs  and  leading  to  more  or  less 
widespread  changes  in  the  action  of  the  heart  and  lungs, 
in  the  circulation  of  the  blood,  in  the  secretions,  and  in 
vital  processes  generally. 

This  influence  of  the  varying  states  of  the  brain  on 
organic  process  is  always  present  in  some  degree.  One  of 
its  consequences  is  that  the  stimulus  of  what  we  recognise 
as  a  single  organic  sensation  is  always  more  or  less  com- 
plex or  diffused.  It  may  originate  in  some  special  modifi- 
cation in  the  state  of  this  or  that  special  organ  of  the 
body;  but  this  gives  rise  to  nervous  excitement  which 
overflows  in  outgoing  nervous  impulses  affecting  other 
organs  and  so  adding  further  constituents  to  the  sensation. 
For  instance,  the  painful  sensation  produced  by  a  wound 
or  a  blow  is  a  complex  sensation  depending  not  only  on 
injury  to  the  skin,  but  also  on  disturbance  to  respiration, 
circulation,  and  the  whole  motor  apparatus  of  the  body. 

Even  the  sensations  of  the  special  senses,  when  they  are 
at  all  intense,  are  accompanied,  for  the  same  reason,  by 
further  organic  change  and  the  resulting  experiences.  The 
grating  of  a  slate  pencil  may  set  the  teeth  on  edge ;  a  bitter 
taste  may  produce  nausea  ;  the  piercing  scream  of  a  steam 
whistle  is  disagreeable  largely  because  of  the  widespread 
organic  disturbance  which  accompanies  it.  What  we  call 
differences  in  the  quality  of  pleasures  and  pains  connected 
with  sight  and  sound  and  other  sensations  of  the  special 
senses  is  partly,  at  least,  traceable  to  this  escort  of  organic 
experiences.  "  The  fife's  shrill  clarion  or  the  echoing 
horn"  have  organic  effects  different  from  those  of  a 
thunder-clap  or  of  the  wind  whistling  down  a  chimney. 

§  2.  Gntaneoiu  Sensations. — The  skin  yields  a  variety 
of  sensations  which  are  roughly  divisible  into  four  classes : 
(I)  Sensations  of   touch   proper,    contact   or    pressure ; 


return  of  loat  sensibility  as  the  nerve  fibi-os  grew  a-;aiu. 
Ill  tlie  third  phice.  much  help  liaa  beeu  obtained  from 
pathological  cases,  in  which  some  varieties  of  cutaneous 
sensation  disappear  while  others  reimiin. 

The  explonitiou  of  tlie  sliin  by  punctate  stimuli  shows 
thai  it  contaiua  a  niosaic  of  tiny  sen^iorial  areas,  e^ich  yield- 
ing a  cfrUiiu  special  sort  of  sonse-experieuce  aud  appjirentlj 
no  other.  Its  sensibility  to  touch,  pain,  cold,  and  he;it  is 
not  distributed  uniformly  over  its  surfjice.  There  are  a 
multitude  of  niinut*i  spots,  of  wliich  some  give  only  sensa- 
tions of  touch,  others  only  sensations  of  heiLt,  others  only 
sensations  of  cold,  otjicra  only  sensations  of  smarting  or 
pricking  pain. 

The  adeijuate  stimulus  for  touch- sen siitiuns  is  mecha- 
nical, consisting  in  the  pushing'  of  the  surfai«  of  tjio  sidu 
inwarils,  or  the  puUiii;,'  of  it  outwards.  The  a^le<[nate 
stimulus  for  trnipprature  seiisatinna  is  an  increase  or 
diminution  of  the  teinpfi-atnre  of  tlie  skin  !>e_vond  a.  certain 
limit,  which  varies  according  to  the  pre-existing  stat«  of 
the  end-organ.  The  adequate  stinnilus  tor  pains  is 
damage  or  threatened  damage  to  the  sliln  and  the  nerves 
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which  tenninate  in  it.  But  some  spots  are  also  found  to 
respond  with4heir  own  distinctive  sensations  to  inadequate 
stimuli.  For  instance,  heat  of  from  45°  to  50°  C.  applied 
to  a  cold  spot  produces  a  sensation,  not  of  heat,  but  of 
intense  cold.  Howeyer  a  sensory  spot  may  be  stimulated, 
if  it  responds  to  the  stimulus  at  all, .it  always  responds  in 
the  same  way.  If  a  fine  needle  be  thrust  into  a  touch- 
spot,  there  is  ''  a  sharply  localised  sensation  of  pressure 
unaccompanied  by  smart  or  sting  or  any  painful  quality. 
.  .  .  The  sensation  is  unaccompanied  by  cold  or  warmth 
even  when  a  cold  or  warm  needle  is  employed,"  *  Touch- 
spots,  heat-spots,  cold- spots,  and  pain-spots  are,  in 
general,  intermingled  with  each  other  in  varying  propor- 
tions in  different  parts  of  the  skin.  The  tip  of  the 
fiiiger  is  especially  rich  in  touch-spots,  the  cheek  in  heat- 
spots. It  is  the  cheek  **  to  which  a  washerwoman  holds 
her  iron  when  forming  a  judgment  of  its  temperature." ' 
The  cornea,  i,e,  the  transparent  part  of  the  outer  mem- 
brane coating  the  eyeball,  is  furnished  almost  exclusively 
with  pain-spots.  On  the  other  hand,  pain-spots  are  few 
within  the  cavity  of  the  mouth,  and  absent  from  certain 
parts  of  the  inside  of  the  cheek. 

In  distinguishing  special  areas  for  pain-sensations,  it  is 
not  implied  that  no  other  cutaneous  sensations  are 
dis^reeable.  They  may  be  agreeable  or  disagreeable 
according  to  their  varying  intensity,  duration,  and  other 
conditions.  What  is  distinctive  of  pain-sensations  is  that 
they  seem  to  be  nearly  always  unpleasant,  that  their  un- 
pleasantness is  peculiarly  obtrusive,  and  that  they  have  a 
stinging,  smarting,  or  pricking  character. 

The  touch-spots,  heat-spots,  cold-spots,  and  pain-spots 
are  especially  sensitive  to  their  appropriate  stimuli.     But 

^  Sherrington,  op.  cit.,  p.  921. 
'  Halliburton,  Phynohgif,  p.  767. 


These  are  due  to  the  atiniiiln,tion  of  aensory  organs  lying 
unJerneatli  (he  surface,  Hupplied  by  uarve  fibrea  coming 
froii)  other  buudles — those  which  alau  send  fibrea  to 
mnaclea,  joints,  and  tendons.  It  is,  in  this  way,  possil>le 
by  relatively  lieaTy  proa  sure  to  elicit  touch -sensations 
and  iilso  pain- sensations.  But,  under  such  conditions, 
there  are  no  sensations  of  temperature  ;  and  there  are  no 
sensations  of  pressure  or  pain  so  lung  as  the  stimulation 
is  coufiued  to  the  akin  itself,  and  is  not  communicated  to 
undf^rljiug  tissues.  "  A  fold  of  the  aiibject's  skiu  may  be 
gently  raised  between  finger  and  thumb  and  even  power- 
fully squeezed  ;  yet  the  subject  experiences  no  sensation  of 
touch  or  pain." ' 

What  is  most  interesting  to  us,  however,  is  the  manner 
and  degree  in  which  the  "  heavy  "  touclies  are  localised. 
To  understand  Ihis,  it  is  necessary  to  distinguish  two 
different  and  relatively  independent  kinds  ot  localisation. 
The  firat  is  testeil  by  requiring  the  subject  mei-ely  to 
iudicatn  what  part  of  the  skin  has  been  touched.  He 
'  Jlyurs,  Trj^t-hook.  p.  10. 
'  Myer»,  An  IiUriylaction  to  Sxpfriinfii'tl  Psychology,  p.  4, 
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either  keeps  his  eyes  closed  throughout  the  experiment, 
and  then,  without  opening  them;  attempts  to  indicate  the 
spot  at  which  the  experimenter  has  touched  him ;  or 
opening  his  eyes,  the  subject  endeavours  to  mark  this 
spot  on  a  life-size  photograph  of  the  region  {e.g.  the 
arm)  imder  examination.^  Now,  estimated  in  this  way, 
localisation  for  "  heavy  "  touches  is  remarkably  accurate. 

But  there  is  another  kind  of  localisation.     By  **  localis- 
ing*' we  may  mean  the  perception  of  the  position  and 
direction  of  tactual  or  other  sensations  relatively  to  each 
other.     This  involves  the  perception  of  apartness,  the  dis- 
cernment of  two  simultaneous  sensations  as  end-points  of 
an  extensive  interval    separating   and  connecting    them. 
This  distinction  of  two  sensations  as  being  two,  and  as 
having  an  interval  between  them,  is  absent  where  there 
is  nothing  but  heavy  contact.     For  some  time  after  the  | 
severance  of  the  nerve,   Dr.  Head  was    unable  thus  to  / 
distinguish  simultaneous  pressures  on  the  part  of  the  skin/ 
affected.     They  appeared  to  him  as   a   single  blunt  or 
diffuse  pressure.     Yet  two  sensations  were  discriminated 
as  two  when  pressure  was  applied  successively  instead  of 
simultaneously  to  neighbouring  spots  of  the  skin. 

The  fibres  of  the  divided  nerve  grew  again  gradually  in 
such  a  way  that  various  sorts  of  skin- sensation  returned 
more  or  less  separately  from  each  other  until  a  normal 
state  of  sensibility  was  recovered.  I  quote  Dr.  Myers' 
account  of  the  earlier  stages.'  Forty-three  days  after  the 
operation  islets  of  sensibility  to  pain  "  arising  from  stimu- 
lation of  the  skin  itself  made  their  appearance  within 
the  insensitive  area."  One  hundred  and  twelve  davs 
after  the  operation,  "  there  was  .  .  .  evidence  of  the  first 
return  of  sensibility  to  cold."    Twenty-five  days  after  this, 

*  Myers,  ibid.y  p.  3. 

'  Myers,  Erperimental  Psychology,  Ch.  J. 


^^ 


flenaibility  which  developed  subsequently,  and  lias  been 
called  "epicritic."    As  distinguished  both  from  deep  and 
from  epicritic  aeusibJUty,  the  cutaneous  experieuces,  at  this 
point,  belong  to  a  class  known  as  "  pjptoj)a.t!iic,"     Tbey  are 
distinguished  partly  by  the  speci^il  modes  of  stiuiidation 
ou  which  they  depend,  and  partly  by  their  intrinsic  nature,    j 
The  touch  sensations  are  indeed  due  to  the  skin  itself,  aud    i 
not  to  pressure  transmitted  to  underlying  tissues.     But    ' 
they  are  excited  only  over  hairy  regions  of  the  akin  and 
are  due  to  touch-spots  connected  with  hairs.     They  are 
elicited  only  by  touching  the  hairs  aud  do  not  occur  when 
the  hairs  have  been  shaven  off.     Teinperature     n    t      ■ 
are  escited  only  by  stimulation  of  heat-apota        1      Id 
spots.     These  spots  reajit  esplosively,  so  that  tl      nt       ty 
of    the   sensations   de[)ends    on  the  end-orga     wl    i     a 
stimulafod  rather  than  on  the  intensity  of  tli     t  n  1 
But  they  react  at  all  only  to  high  degrees  of  Iioi  t  and     1 1 
Ijeiug  insensitive  to  intermediate  tempei-atures.     The  heat- 
spots never  react  to  temperatures  below  37'  C-,  the  cold- 


1 2]  OiiQANlC  AND  SKIN  SENSATIONS,  rc  241 

8pot«  never  react  to  temperatures  above  27°.  In  general, 
protopathic  skin  sensations  arise  onlj  through  stimulation 
of  the  end-organs  of  separate  sensory-spots ;  and  in  the 
case  of  touch-sensations,  these  must  be  connected  with 
hairs.  ^ 

As  regards  their  intrinsic  character,  all  protopathic 
sensations  partake  of  the  nature  of  organic  sensations. 
They  are  relatively  intense  and  conspicuously  disagreeable. 
They  possess  extensity;  but  localisation  in  both  its  forms 
is  very  rudimentary.  The  general  reference  of  a  sensation 
to  the  part  of  the  skin  affected  is  vague  and  inaccurate ; 
and  relative  localisation,  involving  the  perception  of 
apartness,  is  almost  completely  absent.  The  sensations 
are  commonly  referred,  not  to  the  place  stimulated,  but  to 
a  place  remote  from  it.  "  A  prick  applied  to  the  forearm, 
for  example,  is  not  felt  as  a  prick  at  all ;  it  sets  up  a 
widely  radiating  pain  over  the  thumb;  .  .  .  the  same 
indefinite  diffuseness  and  remote  reference  characterise  the 
tingling  sensations  produced  by  the  light  touch  of  hairs 
of  hairy  regions."^  The  stimulation  of  heat-spots  and 
cold-spots  also  yields  vaguely  radiating,  tingling,  and 
remotely  localised  sensations.  / 

The  point  of  greatest  interest  is  the  failure  of  the  power 
of  relative  localisation,  the  power  of  definitely  discriminating 
simultaneous  touches  so  as  to  discern  their  position,  dis- 
tance, and  direction  relatively  to  each  other.     In  merely  j 
protopathic  sensibility,  the  awareness  of  apartness  is  abnost  I 
entirely   wanting ;   two  simultaneous  sensations  are  not ' 
perceived  as  distinct  end-points  bounding  an  extensive 
interval  interposed  between  them.     Protopathic  extensity  / 
Lb  crude  or  inarticulate  and  it  seems  intrinsically  incapable  \ 
of  becoming  otherwise.     It  consists  of  an  indefinite  diffuse- 
ness without  detailed  discrimination  of  parts  and  without 

*  Myers,  ibid.,  p.  12^ 

rsTOH.  V^ 


aubjeut  was  seueitive,  in  this  region,  to  deep  pains  and 
preasuivs,  but  he  did  not  experieuce  the  va:^uo  tingling 
toucIieH  dutt  to  coutiict  with  ha.irB,  or  the  licat,  cold  and 
pain  aoiLsalions  due  to  heat,  cold  aud  pain  spots.  lasteiid 
of  this  prutopiithic  aensibility,  aud  in  addition  to  deup 
sensibility,  tlicfo  waa  a  finely  discriniiniitivo  sensitiveness 
to  supvrticial  touches,  independent  of  the  presence  oC 
hairs ;  there  were  also  feelings  of  coolness  and  warmth 
arising  on  stiraulation  by  teini>eratnres  intermediate 
between  26^  C.  and  37"  C.  These  sensations  of  touch  and 
t<Mnper,iture  were  identical  with  those  evoked  from  a 
normal  skin  area  as  regards  "  their  capacity  for  being 
diacriininated  and  localised"  uud  "in  the  absence  of 
remote  reference  and  radiation."  The  subject  could 
correctly  name  or  point  to  the  part  of  the  akin  stimulaled. 
Besides  this  he  could  now,  for  the  first  time,  discriminate 
two  cutaneous  sensations  as  being  separate  and  as  having 
an  interval  between  them.  He  coiihi  pt;reeiv(!  apartuesa, 
relative  position,  and  direction.  Hence  this  form  of 
flensibihtj  is  ciilled  epicrilic,  i.e.  discriminative. 
At  this  stage  iu  the  recovery  from  the  effects  of  the 
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experiment,  protopathic  without  epicritic  sensibility  had 
returned  over  almost  the  whole  of  the  region  affected  by 
section  of  the  nerve.  Only  in  one  small  patch  were  epicrit  ic 
sensations  present ;  and  within  this  patch  they  occurred  in 
separation  from  the  protopathic  so  that  they  could  l^e 
examined  by  themselves.  The  restoration  of  normal  con- 
ditions required  that  protopathic  sensibility  should  be 
recovered  by  the  small  triangular  patch  and  that  epicritic 
sensibility  should  come  back  to  the  rest  of  the  region 
affected.  Both  these  processes  took  place  slowly  and 
gradually. 

The  power  of  relative  localisation,  and  consequently  the 
appreciation  of  relative  position  and  direction,  and  of 
shape,  seems  clearly  to  demand  as  an  indispensable  condi- 
tion the  presence  of  the  epicritic  system  of  sensations. 
But  it  is  still  a  question  whether  the  mere  presence  of 
epicritic  sensation  is  by  itself  sufficient  without  the  coope- 
ration of  other  factors.  A  very  significant  group  of  facts 
bearing  on  this  question  has  been  brought  to  light  by  cases 
of  disease  affecting  nerves  as  they  travel  through  the  bulb 
and  spinal  cord  between  the  brain  and  the  skin  or  motor 
apparatus.  Here  also  the  work  of  Dr.  Head  is  of  great 
importance.  He  has  examined  a  number  of  cases  in  which 
the  perception  of  apartness  was  very  greatly  impaired 
over  the  surface  of  a  limb,  although  the  limb  was  "  com- 
pletely sensitive  to  all  cutaneous  stimuli."  He  further 
found  that  this  failure  of  relative  localisation  was  con- 
stantly conjoined  with  the  loss  of  the  muscle,  joint,  and 
tendon  sensations  which  yield  awareness  of  the  varying 
positions  and  movements  of  the  limb  affected.  In  the 
absence  of  these  motor  sensations,  the  patient  was  able 
to  name  accurately  the  part  of  the  skin  touched,  without 
seeing  it.  When  required  to  point  to  it,  he  was  troubled 
by  a  difficulty  in  finding  the  limb  at  all ;  but  when  allowed 


was  situated  "  iu  every  instance  his  answera  were  correct, 
even  tliough  the  touch  was  made  with  cotton  wool.  With 
hi^eyes  still  closed,  the  leg  was  moved  into  an  eutirelynew 
positiou,  aud  bis  answers  were  equally  correct,  although 
he  was  entirely  ignorant  that  hia  leg  had  been  moved  and 
believed  that  it  lay  extended  before  him.  Directly  he  was 
asked  to  point  out  the  spot  that  had  been  touched  aud 
which  he  had  named  correctly,  he  beat  the  bed  idly,  en- 
tirely  unable  to  find  the  limb.  With  the  profound  dis-  , 
turbance  of  the  power  of  recognising  the  positiou  o 
liiuba  was  associated  an  inability  to  discriminate  couipas 
points  "  simultaneously  applied  ;  "  on  the  outer  surface  of  ' 
the  left  leg  he  failed  wbeu  they  were  separated  to  15  cm. 
and  over  the  front  of  the  left  thigh  at  20  cm.  distance."' 
In  such  cases,  skin  sensibility  was  normal  as  judged  by 
every  other  test  except  that  of  relative  localisation. 

Such  evidence  as  this  clearly  indicates  that  tlic  mere 
presence  of  touch- sensations  in   their   full    normal  com- 

'  Head  nud  Thomaon,  "  TheGroupingof  Afferent  Impulses  within 
the  Spinal  Curd,"  Brain,  1900,  vol  ixsix. 
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pleteness  and  differentiation  is  not  the  sole  condition  of 
the  perception  of  apartness.  What  other  factor  can  we 
assign  ?  According  to  Dr.  Head,  the  constant  conjunction 
of  the  failure  to  discern  two  contacts,  as  such,  with  lack 
of  sensibility  to  the  varying  position  and  movement  of  the 
limbs  has  a  purely  anatomical  explanation.  He  assumes 
that  there  are  separate  nerve-fibres  which  do  not  convey 
impulses  on  which  any  kind  of  sensation  depends,  but  have 
for  their  special  function  the  discrimination  of  simulta- 
neous contacts.  He  supposes  that  these  discriminative 
nerve-fibres  follow  the  same  course  in  their  passage  along 
the  spinal  cord,  as  that  followed  by  the  afferent  nerves 
supplying  muscles,  joints  and  tendons ;  for  this  reason, 
the  two  sets  of  nerve-fibres  will  both  tend  to  be  injured 
together,  so  that  loss  of  muscle,  joint  and  tendon  sensa- 
tions will  be  accompanied  by  loss  of  the  power  to  distinguish 
the  contacts  of  two  compass  points. 

This  account  of  the  matter  I  find  it  impossible  to  accept. 
It  assigns  to  afferent  nerve-fibres  a  function  which  they 
never  fulfil  in  any  other  instance.  They  are  here  supposed 
to  give  rise,  not  to  any  sort  of  sensation,  but  to  judgments 
of  discrimination.  The  assumption  is  that  when  tactual 
sensations  are  all  present,  in  dependence  on  their  own 
afferent  nerves,  there  is  also  in  addition  a  separate  set  of 
afferent  nerves  for  judging  of  their  distinction  and  relation. 
It  is  as  if  we  supposed  that  besides  the  nerve-fibres  pro- 
ceeding from  the  retina  and  yielding  the  sensations  of  blue 
and  yellow,  there  were  also  separate  nerve-fibres  proceeding 
from  the  retina  enabling  us  to  distinguish  a  sensation  of 
blue  from  one  of  yellow.  In  view  of  all  else  that  we  know 
about  the  function  of  afferent  nerve-fibres,  these  hypo- 
thetical nerves  of  judgment  seem  a  physiological  and 
psychological  monstrosity,  not  to  be  accepted  save  as  a  last 
desperate  resource. 


determined  by  letentiveness  and  asswiation.  Tlie  two 
citnt-acta  due  to  Btimulation  of  tlie  points  A  iiud  B  re-excite 
the  dispositions  formed  in  previous  experiences  in  wliicli 
tlie  inferveiiiii^'  slcin  iLrea  has  been  euccessiveiv  touched  as 
tlio  stimulus  passed  continuously  from  A  to  li  and  from  B 
to  A,  BO  aa  to  yield  movement- sensations,  Loijinniug  at  A 
and  endini;  at  E,  and  inversely.  Tlie  most  imporlaut  of 
tlicse  experiences  are  due  to  an  active  movement  of  t!io 
limbs  sbiftini^  the  place  at  whicli  tlie  sliiiiuUis  acls  and  so 
pi-adually  altering  the  local  sign  of  tlie  sensation,  as  wfien 
I  pass  my  finger  or  hand  orer  the  siiiTaco  or  edge  of  an 
oVijcot.  But  wLere  there  is  active  nwvenioiit,  (he  whole 
expiTience  will  include,  besides  the  cliaiif;e  in  the  local  sign 
of  the  touch -Bensationa,  a,  concomitant  series  of  muscle, 
joint  and  tendon  sensations.  The  re -excitement  of  the 
dis|».sition  which  these  have  left  behind  will  therefore  con- 
tribute to  the  acquired  mcauius»  of  the  sensations  due  to 
the  present  stimulus.  Furlher,  the  actual  nitisele,  joint 
and  tendon  sensations  due  to  the  pri'seiit  posilion  of  the 
linil>  at  any  moment  will  enter  Into  the  process  of  associa- 
tion aud  will  be  au  important,  if  not  au  essential,  fitctor  in 
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the  revival  of  the  past  experiences.  It  is  here,  probably,  that 
the  solution  of  our  problem  is  to  be  sought.  If  the  present 
muscle,  joint  and  tendon  sensations  play  an  important 
part  in  the  re-excitement  of  the  traces  of  previous  experience 
on  which  the  perception  of  apartness  depends,  it  is  plain 
that  when  these  sensations  are  abolished,  the  perception 
of  apartness  must  also  be  gravely  impaired. 

It  thus  appears  that  cutaneous  sensations,  apart  from 
their  acquired  meaning,  are  not  the  sole  factor  on  which 
relative  localisation  depends.  None  the  less,  they  are  of  fun- 
damental importance.  If  the  cutaneous  sensibility  is  not 
specially  adapted  for  the  perception  of  apartness,  this  fails 
altogether.  As  we  have  seen,  there  is  no  perception  of 
apartness  except  for  epicritic  as  distinguished  from  deep 
and  protopathic  experiences.  It  has  also  been  mentioned 
that  the  minimum  distance  between  two  compass  points 
required  in  order  that  touch-sensations  due  to  neighbouring 
contacts  may  be  discerned,  as  separate  and  as  connected 
by  an  interval,  varies  with  the  variable  sensibility  of  dif- 
ferent parts  of  the  surface  of  the  skin.  This  minimum 
distance  is  called  the  threshold  or  "liminal"  distance. 
For  the  tip  of  the  tongue,  the  threshold  is  '1  cm. ;  for  the 
tip  of  the  finger  it  is  '2  cm. ;  '7  cm.  for  the  tip  of  the  nose ; 
2  cm.  for  the  inner  surface  of  the  lips  ;  5*4  cm.  for  the  back 
of  the  neck;  6*8  cm.  for  the  arm  and  thigh.  The  tip  of 
the  tongue  is  thus  more  than  GO  times  as  finely  discrimina- 
tive, in  this  respect,  as  the  arm  or  thigh. 

We  have  to  add  that  the  amount  of  the  felt  interval 
between  the  two  contact- sensations  also  varies  corre- 
spondingly for  diiferent  parts  of  the  sensitive  surface. 
"  If  two  poijits  kept  equidistant  ...  be  drawn  across  the 
skin  so  as  really  to  describe  a  pair  of  parallel  lines,  the 
lines  will  appear  farther  apart  in  some  places  than  in 
others."     They  will  appear  to  approach  each  other  and 


extent  tlie  threshold  for  the  perception  of  apartness.  The 
diiiinet^r  of  a  circle  must  be  at  least  3'3  millimetres,  if  tlio 
circle  is  to  be  felt  as  circular  by  the  tip  of  the  tongue,  ivhercas 
the  threshold  interval  forapartness  is  1-1  millimetres.  The 
spnaitiveness  of  the  skin  of  the  same  area  for  local  diserinii- 
nation  ia.  in  general,  greater  in  a,  transverse  than  in  a  longi- 
tudinal direction, greater  acroasa  iimb  than  along  it.  This 
makes  a  difference  to  the  apprehension  of  shape.  The 
cross-section  of  a  circular  tube  pressed  on  the  skin  appears 
as  if  it  wore  transversely  oval;  wliereas  a  true  oval,  wilh 
its  longer  axis  lying  leugtliwise  on  the  skin,  may  appear 

Another  point  which  has  some  theoretical  importance 
is  the  following:  "When  two  skin-poiiils  (n  and  h)  are 
simultaneoiisly  touched  with  the  compass  lips,  the  dist;Ulce 
lietweeii  them  appears  greater  than  if  one  point  travels  not 
too  slowiv  from  ,(  to  h."'  The  quicker  it  travels,  the 
shorter  appears  the  distance;  the  more  slowlv  it  travels 

'  ,Tftn.™,  rri»r.{plt>.  v„l.  Li„  |,.  141. 

'  Sflinfcr'a  Ttxl  (wot  of  I'hyMiAoyy.  vol.  ii..  p.  1143, 


§3]  ORGANIC  AND  SKIN  SENSATIONS,  etc  249 

the  longer  appears  the  distance.  If  it  travels  very  slowlj 
the  distance  maj  seem  greater  than  when  a  and  b  are 
touched  simultaneously.  This  shows  that  actual  motion- 
experiences,  when  thej  occur,  are  factors  in  the  perception 
of  apartness,  thus  confirming  the  view  that  their  revival 
by  association  is  important  when  the  actual  sensations  are 
not  present.  Another  fact  which  clearly  points  in  the 
same  direction  is  that  the  power  of  relative  localisation  on 
the  surface  of  a  limb  is  greater  or  less  in  proportion  as  the 
limb  is  more  or  less  used  in  active  movements  of  explora- 
tion. In  much  used  areas,  such  as  the  finger  tips,  local 
discrimination  is  very  fine ;  whereas  in  regions  compara- 
tively little  used  in  the  active  exploration  of  objects,  such 
as  the  upper  arm  or  the  middle  of  the  back,  the  reverse 
holds  good. 

§  3.  Motor  Sensations. — Under  this  head  we  bring  all 
sensations,  not  organic  in  tlieir  character,  which  depend  on 
afferent  impulses  passing  to  the  brain  from  the  endings  of 
sensory  nerves  in  the  organs  of  movement, — in  joints, 
tendons  and  muscles.  They  are  called  motor  because 
they  have  their  adequate  stimuli  in  the  variable  state.s  of 
the  motor  organs.  They  arc  also  sometimes  named 
kinaesthetic  sensations. 

The  function  of  these  experiences  has  already  been  in- 
dicated. Through  them  we  are  aware  of  the  posture  and 
of  the  motion  of  our  limbs  and  body,  so  far  as  this  is  not 
accounted  for  by  sight  and  touch. 

Ordinarily,  we  have  some  visual  perception  of  the  spatial 
relations  of  our  body  to  surrounding  things  and  of  its 
parts  to  each  other.  Besides  this,  the  cutaneous  sensations 
which  we  are  constantly  experiencing,  together  with  the 
meaning  they  have  acquired  through  highly  complex 
associations,  give  us  normally  a  perception  of  the  shape 
apd  size  of  our  Jimbs  and  of  the  position  of  the  parts  of 


strelclied  out  in  front  of  ua  or  held  oat  towards  one  siile, 
or  raised  above  the  liead ;  or  of  the  position  of  the  leg 
wlien  if  is  raised  to  tiilie  a.  step.  Tliey  cannot  account  for 
our  ahility,  in  the  darl;,  f  o  touch  any  selected  finger  of  one 
hand  with  any  selected  finger  of  the  other,  whatever  may 
be  the  initial  positions  of  the  hands  and  fingers.  In  such 
cases,  we  depend  on  the  sensibility  of  muscles,  joints  and 

Motor  seusations  are  also  of  gi-eat  importance  iu 
appreciating  weight  and  resistance.  Pres sure- sensations, 
more  especially  those  beloufjing  to  deep  sensibility,  fulfil 
this  function  to  some  oxlent,  IJiiL  the  .accuracy  of  the 
judgment  is  very  much  increased  when  sensations  duo  to 
varying  degi-ees  of  tension  in  muscles,  joints,  and  leudnns 
are  alst)  brought  int^i  play,  as  when  a  weight  is  lifted  and 
lowered  iu  the  hand.  These  strain- sensations  make 
possible  the  estimation  of  weight,  even  when  the  skin  is 
inseusitive.  Where  a  limb  is  entirely  anaesthetic,  so  that 
bu!h  motor  auil  tactual  experiences  are  absiuit,  liiore  is  no 
distinction  of  li>jhter  and  heavier,  exi-i-pt  through  inference 
from  the  external  appearances  of  objects. 
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If,  instead  of  actively  initiating  a  moyement  ourselres. 
our  limbs  are  passively  shifted  by  another  person,  or  if 
they  are  set  in  motion  by  an  electric  current  passing  through 
the  muscles,  the  appreciation  of  changing  position  and  of 
resistance  is  virtually  unaffected.  The  main  difference  is 
that  in  the  first  case  we  are  aware  of  the  movement  as  due 
to  our  will,  and  in  the  second  as  involuntary.  In  patho- 
logical cases  where  the  sensibility  of  the  muscles,  joints  and 
tendons  of  a  limb  is  lost,  the  patient  is  aware  that  he  has 
attempted  to  move  the  limb  in  a  certain  way,  but,  with 
closed  eyes,  he  has  no  sufficient  means  of  determining 
whether  the  movement  has  actually  taken  place.  He  then 
proceeds  on  the  sole  clue  he  possesses,  and  assumes  that 
the  movement  has  followed  because  he  has  willed  it, 
though  in  reality  it  may  not  have  done  so.  If,  for 
instance,  he  attempts  to  shift  his  leg  or  arm,  he  assumes 
that  the  attempted  change  of  position  has  really  occurred, 
even  though  the  leg  or  arm  has  been  held  fixed  in  the 
same  place. 

It  was  once  supposed  that  actively  initiated  movements 
involved  a  peculiar  sort  of  sensation  connected  directly 
with  the  discharge  of  nervous  impulses  from  the  motor 
areas  of  the  brain  to  the  muscles,  and  not  due  to  incoming 
impulses  from  joints,  muscles,  and  tendons.  The  existence 
of  this  "  innervation-sense,"  or  sense  of  energy  put  forth, 
is  now  generally  denied.  It  is  hard  to  reconcile  with  the 
recently  ascertained  fact  that  the  motor  areas  of  the  cortex 
yield  no  sensation  when  they  are  directly  stimulated  by  the 
electric  current,  whereas  sensations  can  be  elicited  in  this 
way  from  the  areas  situated  immediately  behind  them 
which  receive  afferent  nerves  from  the  skin  and  motor 
organs.  Further,  the  supposed  sense  of  innervation 
accounts  for  nothing  which  cannot  be  as  well  accounted 
for  without  it.     It  is  not  required  to  explain  volition  ;  for 
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volition  is  not  sensation  of  anj  kind.  Nor  is  it  needed 
to  explain  the  consciousness  of  attempting  or  of  having 
attempted  to  make  a  certain  movement  which  is  still  found 
in  the  absence  of  the  resulting  motor  sensation  that  informs 
us  of  the  actual  occurrence  of  the  movement.  It  is  true  that 
in  making  the  attempt  there  must  be  some  anticipation  of 
the  desired  result.  But  ideal  anticipation  is  sufficient.  In 
all  probability  such  ideal  anticipation  always  involves  some 
re-excitement  of  the  experiences  in  the  way  of  muscle,  joint 
and  tendon  sensation  which  we  have  had  in  previous 
similar  movements  of  the  same  limb.  There  is  also  usually 
some  forecast  of  the  result  in  terms  of  visual  and  other 
kinds  of  sense  experience  which  do  not  belong  to  motor 
sensibility  at  all.  It  is  quite  unnecessary  to  posit,  over  and 
above  these  conditions,  a  unique  sensation  originally  con- 
nected with  the  passage  of  motor  impulse  from  the  brain 
toward  the  muscles. 

When  a  limb  is  paralysed,  the  attempt  to  move  it  may 
be  attended  by  a  feeling  of  motor  effort,  although  there  is 
no  movement  of  the  limb  and  consequently  no  motor 
sensation  due  to  it.  But  this  is  explicable  by  two  condi- 
tions taken  together.  (1)  The  subject  has  the  experience 
of  attempting  to  make  the  movement ;  (2)  he  experiences, 
as  the  result  of  his  attempt,  other  motor  sensations  due  to 
the  contraction  of  muscles  which  do  not  belong  to  the 
paralysed  limb.  "Any  attempt  at  movement  is  never 
confined  to  a  single  muscle  or  limb,  but  always  involves 
other  parts  of  the  body.  The  muscles  of  the  opposite  part 
of  the  body  or  of  the  respiratory  system  are  commonly 
involved  ;  when,  for  example,  we  endeavour  to  lift  a  weight, 
the  glottis  closes  and  the  abdominal  muscles  and  diaphragm 
contract.'*  ^    The  experiences  due  to  these  collateral  pro- 

J  Myers,  Text-hook,  p.  217. 
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oesses  suggest  that   the    required   raoyement  has    been 
executed  even  when  the  limb  itself  is  insentient. 

It  must  not  be  supposed  that  the  information  normally  I 
conveyed  by  motor  sensations  is  wholly  due  to  the  existence  I 
and  nature  of  these  sensations  themselves.  On  the 
contrary,  it  is  essentially  a  meaning  acquired  by  habitual 
association  with  experiences  of  touch  and  sight.  Our 
acquaintance  with  the  shape  and  size  of  our  own  body  and 
limbs  and  with  the  positions  and  distances  of  different  parts 
of  our  skin  relatively  to  each  other  is  not  due,  in  the  first 
instance,  merely  to  muscle,  joint  and  tendon  sensations. 
Primarily,  we  obtiiin  this  definite  spatial  apprehension  of 
our  body,  partly  by  experiences  arising  from  the  mutual 
contact  and  mutual  exploration  of  the  different  parts  of 
the  skin,  as  when  the  hands  rub  against  each  other,  or  one 
of  them  passes  over  the  surface  of  the  face  or  leg  ;  partly 
again,  by  seeing  our  body  and  its  parts  both  at  rest  and  in 
motion. 

Now  motor  sensations,  due  to  muscles,  joints,  and  ten- 
dons, are  constantly  and  intimately  united  with  these 
cutaneous  and  visual  experiences,  so  that  in  attending  to 
the  one  we  must  also  attend  to  the  other.  Wlien,  for 
instance,  the  two  hands  are  rubbed  against  each  other,  the 
successive  contacts  are  each  accompanied  by  different 
modifications  of  the  motor  experience  due  to  the  muscle, 
joint  and  tendon  sensation  of  the  elbow  or  wrist  or  both 
at  once.  Similarly,  if  we  are  looking  at  the  hands,  as 
their  visual  presentation  changes  its  position  in  the  visual 
field,  there  is  a  corresponding  series  of  changes  in  the  sense- 
experience  due  to  the  organs  of  movement.  Thus,  this 
habitual  connexion  of  the  motor  sensations,  on  the  one 
hand,  with  the  tactual  and  visual  experiences,  on  the  other, 
will  give  rise  to  total  dispositions,  re-excitable  as  a  whole 
even  when  part  of  the  original  experiences  which  contri- 


enlan;;Ic  sucli  experieucea  from  their  associations  so  as  to 
dulermiiie  wliat  ineaaiug  tliej  are  capable  of  coiiveyiug 
throuyli  (lieir  owa  nature  and  tlieir  combination  witli  aith 
otliur  Yet  it  is  possible  cWrl/  to  distiii^iiisli  tbuir 
preseu  e  by  i  suitable  direction  of  itteutitn  When  for 
met  m  c  wt  cruok  a  finger  or  bend  our  aim  at  the  elbow 
bj  itteu  ling  to  what  dppt'irs  to  t  il  e  pUti,  it  the  j  nits 
we  (.in  dibixrn  besides  seusitions  due  to  trumplin„'  of  the 
bkm  ete  other  senBLluns  more  akin  to  touches  and 
pressures  than  to  any  other  kind  of  [>mse  (."tperieuot,  but 
much  v^uer  than  epicntic  touch  llio  liaio  a  crude 
extensitv  which  when  it  is  attcndid  to  involves  itiude 
iwarcDcsB  of  citcnsiou  But  thtio  is  uo  porcejii  n  of 
ipaihiLHsorof  shvpi  On  the  otlm  Inn]  is  the  iin^ir  , 
or  (lUw  18  beinj  bent  we  are  aw  ire  ot  cliiu^o  seuBiti  ns 
referred  to  the  joiuto  compariMo  to  the  imnitliite^ 
experience  of  motion  which  we  have  when  foi  l\  iniple 
tlie  fiUoCr  tip  IB  passed  over  the  pihii  of  the  pposite 
hujid'     Iheie  IS  howeter  this  impot taut  differeuce    that 

1  Seo  above.  Jik.  U.,  Cli.  I.,  g  5. 


13]  0!lGAMC  AJJD  skin  8&N8AT10KS,  vtc  255 

movement- sensations  referred  to  the  joints  lack  the  definite- 
ness  which  depends  on  epicritic  sensibility.  We  do  not 
discriminate  simultaneously  the  point  whence  the  move- 
ment has  started  from  the  point  at  which  it  has  arrived. 
None  the  less,  the  successive  phases  of  the  motion-experience 
are  finely  differentiated,  like  successive  pressures  on  the  skin 
which  excite  the  **  deep,"  as  distinguished  from  the  epicritic, 
sensibility.  We  also  localise  in  the  neighbourhood  of  the 
joints  the  various  degrees  of  tension  felt  in  making  an 
effort  against  resistance  by  pushing  or  pulling  or  lifting. 
In  pressing  my  fingers  against  the  table  I  can  distinguish 
clearly  between  skin  sensations  and  other  similar  though 
vaguer  sensations  refen-ed  to  the  locality  of  the  finger- 
joints  and  of  the  wrist. 

Of  the  three  main  organs,  muscles,  joints,  tendons^  which 
contribute  towards  the  complex  of  motor  sensations,  it 
would  seem  that  the  muscles  are  of  least  importance,  and 
the  part  they  play  is  obscure.  Tendon-sensations  are 
certainly  important  for  the  appreciation  of  varying  degrees 
of  pressure  and  strain.  "  Let  your  arm  hang  down  loosely 
by  your  side.  Attach  a  fairly  heavy  weight  by  a  string  to 
the  forefinger.  The  weight  pulls  the  surfaces  of  the  elbow 
and  other  joints  apart;  so  that  there  is  no  pressure  or 
friction  of  one  surface  against  another.  But  you  soon  get 
the  sensation  of  strain  throughout  the  arm."  ^ 

In  the  apprehension  of  the  positions  and  movements  of 
a  limb,  it  seems  clear  that  joint-sensations  play  the  leading 
part.  The  special  importance  of  the  joints  is  proved  by  a 
series  of  experiments  carried  out  by  Dr.  Goldscheider. 
"  This  patient  observer  caused  his  fingers,  arms,  and  legs 
to  be  passively  rotated  upon  their  various  joints  in  a 
mechanical  apparatus  which  registered  both  the  velocity 

^  Titcheuer,  An  Outline  of  PsycKoloyi/,  p.  61. 


kept  couiit^aiit,  HGUuitiveuess  vnriea  fur  differeut  juiuU. 
With  a  speed  of  (a^y)  *3°  per  secfunl,  an  excursiuu  of  from 
l\b°  to  1-30"  iu  exteut  is  just  iippreciable  at  tlie  iiutle- 
joiut,  of  9-5°  to  9-8°  itt  the  liip,  of  26°  to  42°  Jit  the 
wrist.  Given  the  siLiue  luuge  of  itiovenieut  about  the 
joiut,  the  speed  required  to  iriake  it  di^ii'ei'ullile  is  also 
different  for  different  joints.  If  tlie  rapidity  rec^uired  for 
the  shoulder  is  3°  per  second,  that  for  the  elbow,  with  the 
same  range  of  movement,  is  7"  per  seooud,  that  for  the  first 
joint  of  a  finger  is  125°  per  second.  A  much  smaller  and 
also  a  much  slower  movement  is  just  noticeable  in  the  case 
of  the  larger  joints  situated  uear  to  the  body  than  at  those 
which  are  farther  away  from  it.  If  we  lake  into  account 
both  the  "  speed  and  largeness  ot  the  escursion  of  the  limb 
rei^uired  to  give  a  just  discernible  sensation,  the  sensitive- 
ness of  the  shoulder  is  more  than  forty  times  that  of  llie 
fingers."'  Of  course,  both  extent  and  speed  of  movement 
are  measured  as  we  measure  the  motion  of  the  hands  of  a 
clock,  in  t«rms  of  the  magnitude  of  the  tingles  traversed. 

1  JniiR'S,  I'rimiplef  of  Paychoio-jy,  vgl.  ii..  pp.  I^i  1U3. 
'Sehflier,  </p.  cU.,  vol.  H.,  pp.  1614-1G15. 
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The  importance  of  the  rate  of  movement  for  sensibility 
to  excursions  of  the  limbs  like  in  extent,  shows  that  the 
motion-sensations  of  the  joints  are  not  reducible  merely 
to  a  series  of  position- sensations,  each  such  as  might 
have  been  experienced  with  the  limb  at  rest.  Undoubtedly 
our  awareness  of  the  .place  of  an  unmoved  limb  depends 
on  the  presence  of  these  "  stateesthetic "  sensations,  as 
they  have  been  called.  But  the  awareness  of  motion  as 
conditioned  by  the  sensibility  of  the  joints  does  not  con- 
sist in  a  combination  of  stateesthetic  sensations  strung 
together  in  succession.  There  is  in  addition  the  imique 
and  irreducible  transition-experience.  This  may  be  dis- 
cerned where  there  is  no  discernment  of  successive 
positions.  "  The  effect  of  transmitting  an  electric  current 
through  a  joint  is  to  obliterate  awareness  of  position, 
while  awareness  of  movement  (although  much  more  obtuse 
than  in  the  absence  of  faradization)  is  still  preserved.  .  .  . 
It  is  also  found  that  a  passive  movement  may  be  recog- 
nised, and  yet  the  direction  of  movement  and  hence  the 
nature  of  the  change  of  position  may  be  doubtful.*'  ^  The 
special  value  of  the  joints  for  motion-sensations  is  con- 
nected with  their  structure.  They  are  double  organs, 
consisting  of  two  sensitive  surfaces,  which  rub  against 
each  other  as  the  limb  moves.  The  conditions  are  so  far 
comparable  to  those  of  the  mutual  exploration  of  different 
parts  of  the  skin,  as  when  the  two  hands  are  rubbed 
against  each  other.  Only  we  have  to  remember  that  the 
joint  surfaces  have  not  epicritic  sensibility,  but  only  some- 
thing analogous  to  the  deep  sensibility  of  the  skin.  The 
contact  and  movement  of  the  joint  surfaces  relatively  to 
each  other  seems  incapable  of  yielding  the  perception  of 
the  simultaneous  apartness  of  two  contacts.     None  the 


'  Myers,  ExperimenUU  Psychology,  p.  60. 
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tion  of  th^  shoulder  joint  will  give  ino  ODe  feeling  of 
movement ;  if  tlien  I  sweep  tlie  arm  forward,  the  same 
joint  will  give  me  anotlier  feeling  of  movement." ' 

The  meaning  which  joint- sensations  are  capable  of  cou- 
vejing  by  themselves,  apart  from  their  association  with 
other  experiences,  is,  as  I  have  said,  usually  merged  and 
lost  in  their  acquired  meaning.  The  reason  is  that  it  is 
the  acquired  uieaning  which  alone  normally  interests  us. 
A  more  or  less  parallel  case  is  found  in  the  use  of  such 
instruments  as  a  pen,  a  knife  and  fork,  or  the  sui^eon's 
probe,  or  the  stick  with  which  a  bliud  man  guides  his 
steps. 


CHAPTER  IV. 


Tastb  and  Smell. 

§  1.  Taste. — The  greater  number  of  the  sensationti 
which  are  usually  ascribed  to  taste  are  in  reality  odours. 
If  the  nose  be  held  and  the  eyes  shut,  it  is  very  difficult 
to  distinguish,  in  eating,  between  an  apple,  an  onion,  and 
a  potato ;  the  three  may  be  recognised  by  their  texture, 
but  not  by  their  tasto.  Cinnamon  applied  to  the  tongue 
under  the  same  conditions  appears  like  flour;  the  taste 
may  appreciate  a  slight  sweetness,  but  that  is  all.  There 
are  four  undoubted  taste-sensations — sweet,  salt,  acid,  and 
bitter.  What  is  known  as  an  alkaline  taste  is  held  to  be  a 
blend  of  salt  and  sweet  together  with  characteristic  touch- 
sensations  ;  it  may  be  imitated  by  mixing  strong  solutions 
of  salt  and  sweet  substances.  Metallic  tastes  are  supposed 
to  be  due  to  a  mixture  of  salt  and  sour. 

All  taste-sensations  appear  to  be  intermingled  with  and 
qualified  by  tactile  sensations.  An  acid,  too  slight  to  be 
distinguished  as  such,  produces  a  peculiar  touch- sensation 
by  its  astringent  character ;  and  as  the  acidity  is  increased 
the  touch-sensation  becomes  stinging,  and  finally  passes 
into  a  pain -sensation  which  completely  dominates  the 
special  experience  of  acidity.  Salt  is  also  accompanied  by 
a  stinging  sensation ;  but  this  does  not  reach  the  same 
pitch  of  intensity  as  in  the  case  of  acids.  The  sensation  of 
softness  and  smoothness  is  associated  with  sweetness; 
this  is  appreciable  when  the  sweet  substance  is  present  in 
quantities  so  small  that  it  cannot  be  discerned  as  aucli. 
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the  tongue  the  diittilled  water  is  applied.  Others  feel  no 
sensatioQ  except  at  the  base.  Othei-s  feel  a  sensation  of 
streetueas  at  the  tips  and  of  acidity  at  the  edges. 

There  appear  to  exist  among  taste- sen  Rations  relations 
somewhat  analogous  to  the  contrast  of  colours.  Salt,  by  a 
sort  of  contrast,  makes  distilled  water  taste  sweet.  It  has 
tlie  same  effect  on  solutions  of  sweet  substances  which  in 
tliemselves  would  be  too  weak  to  be  appreciable.  It  also 
has  au  luteusifying  effect  on  solutions  which  are  strong 
enough  to  be  appreciable.  It  operates  in  this  way  both  when 
the  same  part  of  the  tougue  is  successively  stimulated,  first 
by  a  fiiilt,  then  by  a  neutral  or  sweet  fluid,  and  also  when 
the  salt  and  the  sweet  are  Eimultaneously  applied  to  homo- 
logous parts  of  the  tongue,  e.g.  to  corresponding  points  on 
the  right  and  left  edges  of  the  tongue.  Sweet  has  a  much 
weaker  contrast  effect  on  salt,  than  salt  on  sweet.  Sweet 
instead  of  making  distilled  water  taste  salt  by  contrast, 
makes  it  taste  sweet.  On  the  other  hand,  contrast  with 
sweet  makes  distinctly  appreciable  a  salt  solution  in  itself 
too  weak  to  be  perceived.     Similar  relations  have  Iteen  ob- 
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served  between  salt  and  acid,  and  between  sweet  and  acid ; 
but  in  the  case  of  sweet  and  acid  they  are  manifested  only 
when  the  two  stimuli  are  applied  successively  to  the  same 
part  of  the  tongue,  not  when  they  are  applied  simultaneously 
to  homologous  parts.  Bitter  appears  neither  to  produce 
contrast  effects  nor  to  be  affected  by  them. 

There  is  also  compensation  and  rivalry  between  tastes. 
When  two  stimuli  act  simultaneously  on  the  same  organs 
they  may  give  rise  to  a  sensation  differing  from  that 
which  either  would  produce  separately  ;  but  they  may  also 
partially  or  wholly  neutralise  each  other,  as  sugar  neutralises 
the  sourness  of  fruit  or  the  bitterness  of  coffee.  This  is  com- 
pensation. It  also  sometimes  happens  that,  under  such 
conditions,  two  tastes  are  experienced  alternately  as  if  there 
were  a  conflict  between  the  two  stimuli,  now  one  prevailing 
and  now  the  other.     This  is  rivalry. 

The  sense  of  taste  can  be  stimulated  only  by  fluids. 
Solid  substances  must  be  dissolved  in  the  mouth  before 
they  can  affect  it. 

§  2.  Smell. — The  appropriate  stimulus  for  the  sense  of 
smell,  on  the  other  hand,  consists  of  odoriferous  particles 
conveyed  to  the  membrane  in  a  gaseous  medium.  The 
sensations  of  smell  have  not  been  adequately  classified  or 
analysed  into  their  primary  constituents  :  there  appears  to 
be  a  very  great  variety  of  them.  They  are  often  modified 
by  mixture  with  touch  and  taste  sensations.  The  pun- 
gency of  an  odour  is  not  strictly  a  sensation  of  smell  at 
all,  but  a  peculiar  kind  of  tactual  expenence.  Odours 
proper  do  not  appear  to  produce  sneezing :  this  is  due  to 
irritation  affecting  the  sense  of  touch.  Odorous  sensations 
take  "  some  time  to  develop  after  the  contact  of  the 
stimulus  with  the  olfactory  membrane,  and  may  last  very 
long.  When  the  stimulus  is  repeated  the  sensation  very 
soon  dies    out:    the    sensory   terminal  organs    speedily 


giviag  rise  to  exliauatjon.  The  minimum  quantity  of 
inaterijil  re<}uire(l  to  produce  an  olfactory  eensatiou  may  be 
in  soni6  casea,  as  in  thut  of  musk,  almost  immeasurably 
small."' 

Tbe  sense  of  smell  plays  an  immensely  importaut  part 
in  tbe  life  of  animals.  It  is  to  them  what  yiglit  aud 
hearing  are  to  us.  The  auiiiial  detects  its  prey  and  follows 
it  by  means  of  scent.  On  the  other  baud  the  scent  of  the 
pursuer  warns  the  prey  aud  guides  its  efforts  to  escape. 
Probably  every  individual  and  every  species  has  its  own 
cliaracterisilic  aud  distinctive  odour.  There  are  some  men 
who  can  distinguish  buman  beings  by  smell ;  dogs  and 
other  animals  possess  this  power  in  a  very  high  degree. 
The  ants  of  one  nest  attack  those  of  auovber  nest  or  of 
another  species  who  may  intrude  among  them;  whereas 
they  never  under  normal  conditions  attack  ants  belonging 
to  tbeir  own  nesta.  It  has  been  clearly  shown  by  experi- 
ment that  this  is  due  to  the  peculiar  aud  distinctive 
odours  belonging  ti)  different  neats  and  their  inhabitants. 

I  FoBlur,  op.  cit.,  pp.  13M9-1390. 
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The  unfamiliar  odour  of  an  ant  coming  from  a  strange 
nest  has  an  exasperating  effect.  The  intruder  is  attacked, 
and  usually  killed.  If  before  being  introduced  into  a 
nest  it  is  first  bathed  in  juice  produced  by  crushing  the 
tenants  of  the  nest,  no  notice  is  taken  of  it  howerer 
widely  it  may  differ  in  appearance  from  these.  It  is 
incorrect  to  say  that  ants  recognise  other  ants  as  belonging 
or  not  belonging  to  their  own  family :  all  depends  on  the 
irritating  effect  of  the  unfamiliar  odour  of  strangers.^ 
The  comparatively  small  part  played  by  smell  in  the  mental 
life  of  human  beings  may  be  accounted  for  by  the  fact 
that  trains  of  ideas  constitute  so  large  a  part  of  human 
experience.  Smells  are  not  adapted  to  ideal  revival  in 
serial  succession  as  sounds  and  sights  are« 


'  See  Albrecht  Bethe*8  Diir/en  trtr  den  Ameisen  und  Bienen  psy- 
chische  Qualiiaten  zuechrtiben  {Archiv/ur  die  geaammte  Phyaiologie, 
Bd.  70).  Bethe  also  shows  that  some  Fpeoies  of  ants  find  their  way 
to  and  from  their  nests  by  means  of  smell.  In  moving  they  leave 
an  odorous  track  behind  them. 


lixed  at  one  end  and  jerked  up  and  down  by  the  hand  at 
the  other.  As  the  wave  traversee  the  rope,  what  tmvels 
along  it  is  not  of  course  the  maferiiil  particles  of  the  rope 
tliemselves,  but  only  a  form  of  niovetueut  which  in  trans- 
mitted from  one  set  of  particles  to  another.  The  hand  may 
move  more  or  less  quickly  ;  the  more  quickly  it  moves,  Ihe 
shorter  are  the  waves  In  the  unduliliug  movement  the 
pa  t  cleB  of  tl  e  rope  fi  at  r  se  above  ani  tl  eu  fall  beueath 
the  r  poB  t  on  of  eq  1  1  num  wlen  tie  joje  is  at  rest, 
rhev  nse  to  a  crest  and  s  nk  nto  a  1  ollow  The  length 
of  the  a  e  13  n  eaa  red  b>  the  d  stance  ilong  the  rope 
bet  een  tl  c  p  nt  at  wb  h  th  s  n  ove  nent  begins  and  the 
po  nt  at  vhicb  it  term  nates  Lon^  r  w  i  es  traverse 
the  rope  n  the  same  t  n  e  as  si  orter  ones  hence  the 
shorter  wa  e  ust  lei  ore  f  re  j  eotly  repeated  in  the  same 
t  ne  Ti  us  the  si  orter  tl  e  j,  e  the  si  ortei  the  time  it 
takes  to  complete  itself.  The  anipllliide  of  the  wave  must 
be  carefully  distiiigiiished  from  its  hiiylk.  Tlio  hand,  wliile 
continuing  to  repeat  its  movements  in  the  same  time,  and 
consequently  producing  waves  of  the  same  length,  may  take 
a  more  or  less  extended  swing.  The  more  extended  the 
■itii 


§  1]  LIGHT-SENSATION.  i»5 

swing,  the  greater  is  the  amplitude  of  the  waves  that 
traverse  the  rope.  The  particles  of  the  rope  rise  higher 
and  sink  lower ;  their  crests  are  higher  and  their  hollows 
deeper.  Suppose  now  that  the  hand,  in  making  its  excur- 
sion to  and  fro,  also  trembles.  Different  kinds  of  im- 
pulse are  then  communicated  to  the  rope,  each  of  which 
separately  would  giro  rise  to  waves  of  different  length. 
The  result  is  waves  of  a  more  complex  form  which  can  be 
mathematically  explained  as  if  they  were  formed  by  a  com- 
bination of  the  waves  which  the  separate  impulses  would 
severally  produce. 

Thus  we  can  distinguish  three  characteristics  of  an 
undulating  movement:  (1)  wave- length,  (2)  amplitude, 
(3)  simplicity  or  complexity.  In  the  case  of  light,  each  of 
these  characters  of  the  physical  undulation  is  specially 
connected  with  a  corresponding  characteristic  of  visual 
sensation.  Differences  of  wave-length  are  specially  con- 
nected with  differences  of  colour-quality  other  than  those 
which  are  constituted  by  degrees  of  paleness  or  darkness, 
viz.  by  more  or  less  resemblance  to  white  or  black.  Colour- 
quality  in  this  restricted  sense  is  called  eolour4(me.  For 
example,  the  difference  between  yellow  and  green,  or 
between  yellow-green  and  a  still  yellower  green,  is  a  dif- 
ference of  colour-tone.  The  difference  between  yellow 
and  yellowish-brown  is  difference  in  saturation  due  to  a 
darkening  of  the  yellow.  The  amplitude  of  the  wave  is 
specially  connected  with  the  intensity  of  the  sensation.  Any 
specific  colour- tone,  such  as  green  or  red,  produced  by 
light  of  a  certain  wave-length,  may  be  made  brighter  or 
less  bright  by  increasing  or  diminishing  the  intensity  of 
the  light,  viz.  the  amplitude  of  the  vibration.  It  may 
become  brighter  without  alteration  of  its  colour-tone.  If 
we  have  a  series  of  greys  including  what  we  call  white, 
arranged  in  a  graduated  scale  of  brightness,  it  is  possible 


It  must  not  be  tiupposed  that  colour-tone  is  det«nniiied 
solely  hy  wave-length,  iutenaity  solely  by  amplitude,  and 
degree  of  saturation  solely  by  complexity.  It  is  only  within 
certain  limits  that  the  physical  intensity  of  light  can  be 
varied  without  afEecling  colour-tone.  Variation  in  the  in- 
tensity oE  the  light  also  afFects  saturation  ;  increase  makes 
the  colour  whiter,  and  decrease  makes  it  darker.  Wave- 
leni^th  not  only  determines  colour-tone,  but  also  helps  to 
determine  brightness.  Some  colour -tones  are  brighter 
than  otheri^,  even  though  the  physical  stimulus  is  less 
intense.  Complexity  of  vibration  is  a  very  important 
factor  indeed  in  determining  colour-tone.  The  same 
colours  which  are  produced  by  simple  waves  can  lie  pro- 
duced by  complex  waves  also,  though  in  some  cases  they 
are  less  pure  or  saturated.  White  or  grey  results  from  a 
combination  of  lights  of  all  wave-lengths,  and  also  from 
various  other  combinations.  In  ordinary  daylight,  ail 
wave-lengtbs  are  combined. 

§  2.  Structure  of  the  Eye. — For  anatomical  detail  we 
must  refer  to  the  text-books  of  physiology.  The  eye  as  a 
whole  is  analogous  to  a  photographic  apparatus.     "  In  it 
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a  camera  or  dark  chamber  of  notable  size  exists  similar  to 
that  which  a  photographer  uses,  having  a  lens  in  the  fore 
part,  and  a  sensitive  curtain  at  the  back.  .  .  .  When  the 
photographer  looks  in  at  the  back  of  his  camera,  he  sees 
on  the  ground  glass  plate  the  image  depicted  which  he 
wishes  to  photograph,  placed  upside  down,  but  faithfully 
delineated  in  all  its  colours ;  and  such  an  inverted  land- 
scape is  formed  in  like  manner  in  the  back  part  of  each  of 
our  eyeballs. ^^d  as  the  photographer  adjusts  the  focus 
of  his  instrument  by  altering  the  position  of  the  lens, 
screwing  it  nearer  or  further  from  the  screen,  so  we  adjust 
the  focus  of  our  eye  instinctively  according  to  the  distance 
of  the  object  looked   at,  not  indeed  by  changing   the 
position  of  the  lens  but  by  altenngits  form  so  as  to  make 
it  stronger  or  weaker  as  require<l?^^ 
[JThe  sensitive  curtain  is  called  the  retina;  when  an 
object  is  looked  at  directly  by  a  normal  eye  the  optical 
image  of  that  object  is  focussed  upon  a  small  oval  area 
about  the  centre  of  the  retina  known  from  its  colour  as 
the  "  yellow  spot."    This  area,  in  the  centre  of  which  is  a 
minute  depression  or  pit  called  the  fovea  eeniralis,  is  in  an 
ordinary  light  by  far  the  most  discriminative  part  of  the 
retina,  and  it  alone  gives  distinct  vision  of  an  object.    Near 
it  on  the  nasal  side,  the  optic  nerve  enters  the  eye  and 
pierces  the  retina  to  send  its  fibres  radiating  over  the  inner 
surface,  and  the  spot  at  which  the  optic  nerve  comes 
through,  being  insensitive  to  light,  is  called  the  blind  tpoL 
The  retina,  although  a  very  thin  and  delicate  membrane, 
consists  of  several  distinct  layers.     In  the  innermost  layer 
the  fibres  of  the  optic  nerve  are  spread  out.     The  outer- 
most layer  consists  wholly  of  minute  rod-like  structures 
packed  closely  side  by  side  and  perpendicular  to  the  surface 

^  Cleland,  Evolviion,  SxpreaBton,  and  SenMiicn,  pp.  77,  78. 


must  distinguish  between  neutral  tints  and  colours  proper. 
Neutral  tints  consist  of  black  and  whit*  and  intermediate 
greys.  Starting  with  pure  black,  we  can  arrange  the  greys 
in  A  series,  so  as  to  pass  by  gradual  transitions  to  pure 
white.  Each  grey  may  be  interposed  between  two  olliers 
which  it  resembles  so  closely  as  to  be  barely  distinguishable 
from  them.  It  differs  from  the  one  which  precedes  it 
in  being  a  little  ligliter,  and  from  the  one  which  follows  it 
ill  being  a  little  darker.  Thus,  thout,'h  the  greys  differ, 
the  general  form  of  transition  l>etween  them  is  throughout 
identical. 

The  eye  is  capable  of  distinguishing  about  700  sluvdes 
of  grey,  from  the  deepest  black  to  tho  most  brilliant  white. 
It  should  be  noted  that  though  black  is  nut  duo  to  a  posi- 
tive physical  stimulus,  as  other  risual  sensations  are,  it  is 
yet  a  positive  experience.  Tlie  eye  which  sees  darkness  is 
not  at  all  comparable  with  the  back  of  the  hand,  which 
sees  nothing.  Tliere  is  reason  for  believing  tliat  the  grey 
field  which  remains  present  to  consciousness  in  the  con- 
tinued absence  of  light  is  due  directly  to  a  brain-process, 
and  does  not  involve  excitation  of  retinal  elements  at  all. 
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DifferenoeB  of  colour-tone,  apart  from  differences  of 
saturation  and  intensity,  are  best  studied  in  the  order  in 
which  they  occur  in  the  spectrum.  The  spectrum  is  formed 
by  passing  ordinary  white  light  through  a  prism,  and  so 
breaking  it  up  iuto  its  component  simple  lights,  and  pro- 
jecting these  on  a  screen.  The  simple  components  of  the 
white  light  are  then  arranged  in  a  series  in  the  order  of 


Green 


Fig.  2. — Oirole  illustrating  serial  order  of  oolour-tones. 

their  wave-lengths.  At  one  end  are  the  longest  waye- 
leagtlis,  giving  the  sensation  of  red,  at  the  other  the 
shortest,  giving  the  sensation  of  violet,  viz.  a  blue  tinged 
with  red.  Between  the  red  end  and  the  violet  end  are 
interposed  all  the  various  colour-tones,*  with  the  exception 
of  the  purples.  The  purples  can  be  formed  by  intermixing 
red  and  violet  lights  in  varying  proportions.     In  what 

^  Not  of  oourse  all  degrees  of  saturation  and  intensity. 


and  saturation  by  placing  bits  of  grey  or  white  paper 
uadorneath  tlieiii. 

The  wliole  series  of  colour- tones,  beginning  with  red  and 
returning:  to  red  through  purple,  is  continuously  graduated, 
like  tbe  grev  series  of  whicli  we  have  just  spoken.  But 
there  is  an  important  difference.  In  the  region  of  greatest 
wave-lengths,  the  transitions  are  from  red  to  yellow  ;  each 
member  of  the  series  is  interposed  between  two  others 
which  it  resembles  so  closely  that  the  difference  is  barely 
perceptible,  but  it  differs  from  the  one  in  being  i-edder, 
and  from  the  other  in  being  yellower.  Thus  the  form  of 
transition  in'  the  series  is  uniform  throughout,  and  is 
quite  analogous  to  that  between  black  and  white.  But 
after  passing  yellow,  .  there  occurs  what  may  be  best 
described  as  a  change  of  direction.  Tlie  transition  is  still 
continuous ;  but  It  now  takes  place  between  yellow  and 
green.  We  begin  with  greenish  yellows,  and  pass  by  the 
smallest  perceptible  transitions  to  yellowish  greens,  and  so 
to  pure  greeu.  After  passing  green  there  is  another  change 
of  direction ;  we  now  have  a  green-blue  series.     There  is 
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still  another  turning-point  after  passing  blue ;  the  series 
which  follows  is  blue-red,  passing  from  blue  through  violet 
and  purple  to  red.  The  change  of  colour  in  the  spectrum 
is  throughout  so  continuous  that  it  is  not  possible  to  fix 
the  exact  point  at  which  these  changes  of  direction  begin. 
All  that  can  be  said  is  that  thej  begin  somewhere  in  the 
region  of  red,  yellow,  green,  and  blue,  respectiyelj.  Since 
the  jchange  of  direction  occurs,  it  must  occur  somewhere*. 
At  the  precise  point  of  its  occurrence,  there  must  be  a 
simple  colour-tone,  such  as  pure  red,  pure  jellow,  pure 
green,  or  pure  blue.  For  instance,  pure  jellow  is  the 
point  of  transition  between  the  red-jellows  and  the  green-^ 
yellows,  and  pure  red  is  the  point  of  transition  between 
the  purples  and  the  red-jellows.  •     '  • 

So  far  we  haye  only  considered  difference  in  colour- 
tone,  apart  from  difference  in  intensity  and  saturation ; 
but  all  the  colours  of  the  spectrum  may  vary  in  either  of 
these  respects  so  as  to  form  a  graduated  series.  Each 
of  them  may  be  niade  more  or  les»  pale  by  an  admixture 
of  whita  light.  If  the  ^neral  intensity  of  the  illumina-^ 
tion  be  increased  or  diminished  while  the  spectrum  is 
being  examined,  and  if  the  increase  or  diminution  is 
not  too  great,  the  result  is  that  all  the  colours  in  the 
spectrum  vary  in  brightness  while  remaining  the  same 
in  colour-tone.  But  the  change  in  brightness  is  in  general 
accompanied  by  a  change  in  saturation.  Increased  bright-^ 
ness  makes  ^  colour  paler,  and  decreased  brightness  makes 
it  darker — causes  it  to  approximate  to  black.  When  the 
increase  or  decrease  is  made  sufficiently  great,  the  colour- 
tones  tend  to  disappear  in  mere  whiteness  or  blackness, 
respectively.  They  may  be  mixed  with  white  light,  and 
also  lowered  or  increased  in  intensity,  so  that  both  changes 
are  combined.  All  the  colour-differences  recognised  in 
ordinary  life  may  be  accounted  for  in  these  various  ways. 


reuca  in  the  iuteoaity  of  lUe  illiiiniaa,tion. 

It  should  be  noted  tliat  the  red  of  the  spectrum  is 
not  pure  i-ed,  but,  as  Heriug  pointed  out,  is  tinged  with 
yellow. 

§  4.  The  Retina'*  own  Lii^ht. — In  the  total  and  con- 
tinued  absence  of  eitemaj  light,  there  still  eiista  a  field  ot 
grejish  light- sensation.  This  is  perliaps  due  to  the  fact 
that  the  visual  areas  ot  the  brain  ai-e  continually  being 
stimulated  by  such  internal  processes  as  the  circulation  of 
the  blood  and  the  re -distribution  of  heat.  This  sensation 
of  grey  due  to  internal  stimulation  lias  been  called  the 
rdina't  own  light  (Eigentieht  der  Retina).  But  the  name 
is  a  misnomer,  if  the  experience  depends,  not  on  retinal 
process,  but  on  more  central  conditions. 

§  6.  Total  Colour-BUndnesB  and  Dark-Adaptation. — 
The  extreme  margin  of  the  retina  is  totally  colour-blind. 
Let  the  eye  be  fiied  upon  an  object  immediately  in  front 
of  it,  and  let  someone  gradually  introduce  an  unknown 
coloured  object  into  the  field  of  view  from  one  side.  On 
its  first  entrance  into  the  field    of  view,  the  object  will 


i  S]  UQHTSEKSATION.  273 

appear  white,  grey,  or  black.  Ita  colour  will  only  become 
recognisable  as  it  approaches  the  centre  of  the  field. 

Again,  when  the  illumination  is  sufficiently  faint,  the 
whole  of  the  retina,  with  the  exception  of  the  yellow  spot, 
is  totally  colour-blind.  All  the  colours  of  the  spectrum 
pass  into  grey  when  the  light  is  made  dim  enough. 
When  we  pass  from  ordinary  daylight  into  a  dark  ro<mi, 
we  are  not  at  first  able  to  discern  objects :  but  after  a  time 
the  eye  adapts  itself  to  the  faint  illumination.  When 
this  dark-adaptation  has  taken  place,  it  becomes  possible 
to  discern  objects  but  not  their  colour-tones.  Everything 
is  seen  in  various  shades  of  grey.  Jt  has  been  shown 
that  the  sensation  of  grey  which  persists  when  the  illumi- 
nation is  so  lowered  that  colour  disappears  is,  in  all 
probability,  a  function  of  the  rods  only.  Accordingly  the 
fovea  centralist  in  which  rods  are  not  present,  does  not 
become  adapted  in  the  same  way.  If  a  small  patch  of 
coloured  light  is  thrown  upon  it,  decreasing  illumination 
causes  the  colour  suddenly  to  disappear,  without  first  trans- 
forming it  into  a  patch  of  grey.  Where  there  has  been  no 
adaptation  of  the  eye  for  darkness,  the  same  holds  also  for 
other  parts  of  the  retina.  If  several  transparent  patches  of 
colour  are  illuminated  from  behind,  and  the  light  thus 
transmitted  through  the  transparent  patches  is  gradually 
decreased,  while  the  general  illumination  remains  that  of 
ordinary  daylight,  the  colours  retain  their  distinctive  hue 
until  they  give  place  to  blackness,  without  first  passing 
through  intermediate  shades  of  grey.  This  is  expressed  by 
saying  that  there  is  no  *'  photo-chromatic  interval,"  such 
as  occurs  when  the  retina  becomes  adapted  to  faint  light. 

Where  the  general  illimiination  is  gradually  diminished 
so  as  to  give  rise  to  a  photo-chromatic  interval,  there  is 
also  a  marked  change  in  the  comparative  brightness  of 
different  colours.     The  colours  of  the  red  end  of  the 

rSTCH.  \^ 


region  of  greatest  brightness  is  that  of  yellow  light ;  for 
the  totally  colour-blind,  it  liee  in  the  green  rather  than  in 
the  yellow  portion  of  the  spectrum.  We  have  juat  noticed 
that  the  spectrum,  as  seen  under  sufficiently  faiut  illumi- 
nation, shows  tlie  same  change  in  the  distribution  of  the 
brightness  of  its  parts.  The  totally  colour-blind  cannot 
for  the  most  part  bear  illumination  of  ordinary  strength. 
They  caa  see  well  in  a  dim  light,  but  are  painfully  dazzled 
by  full  light.  This  indicates  that  their  ordinary  condition 
is  analogous  to  that  of  a  noi'mal  person  whose  eyes  have 
been  adapted  to  twilight  vision.  Colour-blindness  is 
common  to  both  cases.  In  both  cases  a  special  retinal 
apparatus  is  at  work  yielding  only  sensations  of  grey, 
wliile  that  for  colour  vision  and  for  whit«  and  black  is 
either  non-eiisteut  or  in  abeyance. 

§  6,  Partial  Colour  -  Blindness. — Between  the  outer 
margin  of  the  retina  and  the  yellow  spot,  there  is  a  zone 
which  is  partially  colour-blind.  It  is  sensitive  to  blue  and 
yellow,  but  not  to  red  and  green.  This  may  be  tested  by  an 
experiment  similar  to  that  described  in  the  previous  section, 
Wbeu  the  colours  of  the  spectrum   are  seen  sideways,  so 
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that  they  fall  on  the  partially  colour-blind  zone  of  the 
retina,  the  blue-green  region  appears  grey.  This  grey 
divides  the  whole  spectrum  into  two  parts.  The  part  con- 
taining light  of  greater  wave-length  appears  yellow,  that 
containing  light  of  smaller  wave-length  appears  blue. 
Bed  and  green  are  not  discernible. 

It  is  well. known  that  there  are  many  persons  whose 
whole  retina  is  affected  by  a  partial  colour-blindness,  con- 
sisting in  an  inability  to  distinguish  between  red  and 
green.  Now,  abstractly  considered,  this  inability  to  dis- 
tinguish between  red  and  green  may  arise  ill  either  of  two 
ways.  A  person  who  was  insensitiye  to  both  red  and 
green  could  not  of  course  distinguish  them  from  each 
other.  But  the  same  might  hold  true  of  a  person  sensitive 
to  red  and  not  to  green,  or  to  green  and  not  to  red.  If 
wJB  suppose  yellow  to  be  due  to  a  combination  of  the 
retinal  processes  which  are  produced  by  red  light  and 
green  light  respectively,  persons  insensitive  to  red  would 
see  all  yellows  as  green,  and  those  insensitive  to  greeU 
would  see  all  yellows  as  red.  Both  modes  of  explain- 
ing partial  colour-blindness  have  been,  and  still  are, 
advocated.  On  the  whole,  it  seems  likely  that  in  the 
partially  colour-blind  the  retina  is  equally  incapable 
of  giving  rise  to  sensations  either  of  red  or  green.  But 
the  question  is  full  of  difficulty.  The  evidence  shows 
clearly  that  there  are  two  distinct  types  of  partial 
colour-blindness,  and  it  has  been  maintained  that  in  the 
one  type  the  sensation  red  is  absent  and  in  the  other  typo 
the  sensation  green.  But  instances  have  occurred  in 
which  only  one  eye  has  been  colour-blind,  the  other  eye 
being  normal.  These  instances  have  belonged  to  the  type 
which  would  be  classed  as  red-hlindness  by  those  who  dis- 
tinguish between  red-blindness  and  green-blindness.  Now 
in  such  cases  the  colour-blind  themselves  testify  that  the 


interuiedia.te  aiinplo  lights.  In  type  i.  (the  ao-called  red- 
blind),  the  rays  iit  the  extreme  end  of  the  spectrum,  which 
give  distinct  sensations  ot*  red  to  the  normal  ej'e,  produce 
no  appreciable  effuct  of  any  kind,  and  other  reddish  rays 
produce  much  fainter  sensations.  In  type  ii.,  the  retina  ia 
sensitive  in  some  way  to  raya  at  the  red  end  of  the 
spectrum ;  and  in  general,  reddish  rays  produce  more 
inl«nse  sensation  of  some  kind  than  in  type  i.  In  comparing 
a  certain  reddish  yellow  with  a  yellow  almost  free  from  red, 
the  intensity  of  the  reddish  yellow  light  muat  be  made 
about  four  times  greater  for  type  i,  than  for  type  ii.,  in 
order  that  the  resulting  sensations  may  be  indistinguish- 
able in  intensity  and  colour-tone.  Clearly  there  is  a  great 
difference  in  sensitiveness  to  red  light  in  the  two  types. 
But  it  by  no  means  follows  that  the  red  light  produi^s  the 
seuxatiou  red  in  type  ii.  and  not  in  type  i.  An  alternative 
explanation  is  that  the  red  light  has  a  greater  power  of  pro- 
dticing  the  sensation  yellow  in  type  ii.  than  in  type  i.' 

'  ProfessorG.  E.  Miiller  Iiusgiveii  an  elaborate  ex|>Unation  of  how 
thia  takes  place.  Sea  Zeitschnflf.  Ptycholotiie  and  Fhysiol<yit  da 
Hiitnesorgam,  B^ind  XIV.,  Huft,  3  uud  4,  p.  ltJ2. 
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§  7.  Effects  of  the  Mixture  of  Lights  of  Different  Wave- 
Lengths. — When  lights  of  all  wave-lengths  are  intermin- 
gled in  due  proportion,  the  result  is  grej  or  white.  If  in 
the  mixture  there  is  a  relative  predominance  of  some  one 
light,  such  as  green  or  blue,  the  result  is  a  whitish  green 
or  a  whitish  blue. 

If  we  select  any  colour  of  the  spectrum,  it  is  possible  to 
find  some  other  colour  which,  mingled  with  it  in  due  pro- 
portion, will  jield  a  neutral  tint.  If  one  of  the  components 
of  the  mixture  is  present  in  greater  quantity  than  is 
required  to  produce  a  grey,  the  predominant  light  gives  its 
own  colour  to  the  mixture.  The  other  light  diminishes  the 
degree  of  saturation.  Thus,  if  golden  yellow  and  blue  be 
mixed  in  proper  proportions,  they  yield  the  sensation  of 
white.  As  the  proportion  of  blue  is  increased,  the  white 
becomes  more  and  more  a  bluish  white ;  as  the  proportion 
of  yellow  is  increased,  the  white  becomes  more  and  more 
a  yellowish  white.  Colours  which,  intermixed  with  each 
other,  yield  white,  are  called  complementary.  Yellow  is 
complementary  to  blue.  The  red  of  the  spectrum  is  not 
complementary  to  green,  but  to  a  bluish  green.  It  should 
be  remembered,  however,  that  the  red  of  the  spectrum  is 
not  pure  red,  but  yellowish.  As  every  discernible  colour 
of  the  spectrum  possesses  its  complement,  either  within 
the  spectrum  or  in  the  purple  series,  the  pairs  of  com- 
plementary colours  are  indefinitely  numerous.  If  the 
simple  lights  corresponding  to  colours  which  are  not  too 
far  removed  from  each  other  in  the  spectrum  are  mingled, 
the  result  is  a  colour  corresponding  to  an  intermediate  light. 
For  instance,  by  mingling  the  simple  lights  which  severally 
produce  blue  and  green,  we  can  obtain  all  the  blue  greens. 
A  larger  proportion  of  the  blue  light  yields  a  bluer  green :  a 
larger  proportion  of  the  green  light  yields  a  greener  blue. 
If  we  mix  blue  with  yellowish-green,  we  obtain  a  green 


simple  liglita. 

If  we  select  tbree  colours  bo  related  that  by  coinbiniog 
any  two  of  them  we  civn  obtain  a  colour  whicb  is  comple- 
moutary  to  tbe  third,  it  is  poaaible,  by  varying  combiuations 
of  the  three,  to  produce  all  the  colours  of  the  spectrum. 
But  there  is  only  one  triplet  of  colours  by  which  the  rest 
cau  Ije  produced  in  a  high  degree  of  saturation.  This  tri- 
plet is  red,  green,  and  a  bluish  violet.  For  this  i-eason  red, 
gi-eeii,  and  violet  have  been  called  primary  colours. 

The  best  method  of  rniniug  lights  of  different  wave- 
lengths, so  as  to  ascertain  the  resulting  sensation,  is  to 
allow  two  different  parts  of  the  spectrum  to  fall  on  the 
same  part,  of  the  retina  at  the  same  time.  Another  way 
is  by  usui»  the  colour-wheel  or  colour-top.  Sectors  of 
the  coloui's  to  be  investigated  are  placed  on  a  disk. 
Tiie  pigments  used  in  colouring  must  1>e  as  pure  as 
possible  in  other  words,  they  must  as  nearly  as  possible 
reflect  simple  and  not  compound  lights.'     The  disk  is  set 

'  The  mixture  n[  Llie  pigiiionls  tlieniai^h'es,  in  llie  waj'  tliat  artists 
mix  tlicni,  ia  by  no  iiifaiis  eijuivulent  to  a  iiiinliiie  of  (lie  ligbts 
whiob  they  reflect. 
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rapidly  spinning  so  that  one  kind  of  light  is  brought  to 
bear  on  the  retina  before  the  effect  of  the  other  has  ceased. 
Thus  the  different  modes  of  stimulation  are  superposed. 
If  one  sector  of  the  disk  is  blue,  and  another  yellow,  and 
if  the  colours  are  present  in  due  proportion,  the  rapidlj 
rotating  disk  will  appear  grej. 

§  8.  The  Effects  of  Contrast.—A  man  passing  a  street- 
lamp  in  moonlight  casts  two  shadows.  That  which  is  cut 
off  from  the  light  of  the  lamp  and  only  illuminated  by  the 
moon  appears  blue.  Now  moonlight  is  white  or  nearly 
so.  The  blue  appearance  of  the  shadow  is  due  to  contrast 
with  the  yellow  illumination  thrown  by  the  lamp  on  the 
surrounding  field  of  view.  The  excitement  of  the  retina 
by  the  yellow  light  indirectly  affects  that  portion  of  the 
retina  or  of  the  central  nervous  matter  which  is  not  directly 
excited  by  it.  The  influence  thus  exerted  by  the  yellow 
light  produces  an  effect  similar  to  that  which  would  be 
produced  by  a  blue  light  acting  directly.  Now  blue  is 
complementary  to  yellow.  In  general,  a  colour  in  any 
part  of  the  field  of  view  tends  to  tinge  adjoining  parU 
with  its  complementary  colour.  The  effect  is  greatest  when 
a  large  field  of  uniform  colour  acts  on  a  small  one.  A 
small  spot  of  grey  on  a  relatively  extensive  field  of  blue 
appears  distinctly  yellowish.  If  a  small  spot  of  red  be 
substituted  for  the  grey,  it  will  combine  its  own  colour 
with  the  contrast  colour.  It  will  appear  yellowish  red  or 
reddish  yellow.  The  effect  of  contrast  is  most  marked  at 
the  meeting-point  of  the  two  colours.  It  is  interfered  with 
by  lines  of  demarcation  separating  them,  such  as  a  pencil- 
mark  drawn  round  the  red  spot  on  the  blue  field.  It  is 
also  interfered  with  by  differences  in  the  texture  of  the 
coloured  surfaces.  For  these  reasons,  it  comes  out  most 
clearly  when  contours  are  obliterated,  and  differences  of 
texture  reduced  to  a  minimum.    The  most  favourable  con- 


trasted  colours  are  complementary  to  each  other,  the  con- 
trast renders  them  more  saturated. 

§  9.  The  Negative  After-image,  etc.—"  If,  after  look- 
ing steadfastly  at  a  white  patch  on  a  Maok  ground,  the  eye 
be  turned  to  a  white  ground,  a  grey  patch  is  seen  for  some 
little  time.  A  black  patch  on  a  white  ground  aimilarly 
gives  rise,  when  the  eye  is  subsequently  turned  towards  a 
grey  ground,"  to  the  image  of  a  white  patch.  These  after- 
images, which  follow  the  removal  of  the  primary  stimula- 
tion, are  called  negative  images.  "  When  a  red  patch  is 
looked  at,  and  the  eye  subsequently  turned  to  a  white  or 
to  a  grey  ground,  the  negative  imn^  is  a  greenish  blue; 
that  is  to  say,  the  colour  of  the  negative  image  is  comple- 
mentary to  that  of  the  object.  Thus  also  orange  produces 
a  blue,  green  a  pink,  yellow  an  indigo-blue  negative  ima^, 
and  so  on," '  When  the  primary  stimulation  ia  very 
transient,  it  may  give  rise  in  the  first  instance  to  a  positive 
image,  aa  we  shall  see  later.     Negative  images  arise  also 

'  Foater,  TfJ^I-hook   of   Phyxioloyi/,  part  iv  ,  book   lii  ,  cliap.  iii.. 
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when  the  eje  is  simply  closed  after  the  primary  stimula- 
tion as  well  as  when  it  is  turned  to  a  different  back- 
ground. 

It  is  not  however  necessary  for  the  occurrence  of  nega- 
tlye  images  that  the  primary  stimulus  should  be  remoyed. 
The  same  result  may  be  brought  about  by  diminishing  its 
intensity.  If  we  ste^fastly  gaze  at  a  red  spot  on  a  yellow 
ground,  and  then  diminish  the  intensity  of  the  illumination 
by  turning  down  the  light  or  otherwise,  a  gi-een  spot  upon 
a  blue  ground  will  appear  instead  of  the  red  spot  on  a 
yellow  ground. 

The  same  process  is  manifested  in  a  different  way  while 
the  eye  is  actually  subject  to  the  primary  stimulation  in 
undiminished  intensity.  If  we  gaze  long  and  steadfastly 
at  any  colour,  it  gradually  becomes  less  saturated ;  the 
effect  of  steadfastly  gazing  at  yellow  is  the  same  as  that 
produced  by  gradually  mingling  the  yellow  light  with  more 
and  more  of  its  complementary  blue.  It  becomes  paler. 
We  may  gather  these  facts  under  one  formula.  The  con- 
tinuance of  the  same  mode  of  stimulation  tends  to  produce 
a  contrast  effect,  not  only  on  adjoining  portions  of  the 
retina,  but  also  on  that  portion  which  the  stimulu  s  directly 
excites.  This  contrast  effect  takes  the  form  of  a  negative 
image  when  the  primary  stimulation  is  withdrawn  or 
sufficiently  weakened.  When  the  stimulus  is  continued  so 
as  to  maintain  its  positive  effect,  the  contrast  effect  mingles 
with  this,  so  as  to  produce  loss  of  saturation.  In  this  way, 
the  yellow  illumination  of  a  gas-light  or  candle  practically 
becomes  equivalent  to  white  light  when  it  is  long  continued. 
It  is  noteworthy  that  negative  images  modify  each  other's 
colour-tone  by  contrast,  and  this  even  in  cases  in  which  it 
is  difficult  to  obtain  a  contrast  effect  under  ordinary  con- 
ditions. The  negative  image  of  a  red  patch  on  a  white 
^ound  is  blue-green ;  the  negative  image  of  the  white 


ot  ttie  rotatiou,  it  returns  again  to  the  same  point  before 
the  effect  of  the  previous  stiinulEitioii  lias  become  nppre- 
ciablj-  diminished.  The  result  is  a,  uniform  grey  identical 
with  tliat  wliich  would  be  produced  if  the  whit«  light  from 
the  sector  were  equally  distributed  over  the  whole  surface 
of  the  rotatittg  disk  at  rest.  The  persistence  of  the  visual 
sensation  aft«r  the  stimulus  has  ceased  gires  rise,  under 
certain  conditions,  to  wliat  is  known  as  tUepoeittve  q/ler- 
image.  This  is  most  marked  when  the  eye  brieflj  glauees 
at  an  object,  instead  of  steadfastly  gazing  at  it  The  con- 
ditions are  moat  favourable  nheu  an  eye  which  has  for 
some  time  been  withdrawn  from  the  influence  of  light 
is  momentarily  exposed  to  a  somewhat  strong  stimulus 
"  Thus,  if  immediately  on  w.ikuig  from  sleep  m  the 
morning  the  eye  be  directed  to  a  window  for  an  instant 
and  then  closed,  an  image  of  the  window  with  its  bright 
panes  and  darker  sashes,  the  various  parts  being  of  the 
same  colour  as  the  object,  will  remain  for  an  appreciable 
time." ' 

'  Krister,  op.  cil.,  p.  1203. 
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§  11.  How  the  Sensation  of  Blaekness  is  Conditioned. — 

It  is  now  held  by  nearly  all  psychologists  that  black  is  a 
positive  sensation,  and  not  merely  the  non-existence  of 
visiial  experience  as  stillness  is  an  absence  of  auditory 
experience.^  There  is,  however,  no  external  stimulus  to 
which  this  sensation  can  be  due.  It  seems  to  arise,  not, 
like  white  and  colours,  through  the  action  of  light  on  the 
retina,  but  rather  through  the  absence  of  such  action. 
This  is  possible  because  the  state  of  any  part  of  the  retina 
or  of  the  cerebro-retinal  apparatus  is  determined  not  only 
by  external  stimulation  but  by  its  own  previous  state  and 
the  simultaneous  processes  going  on  in  other  parts.  When 
the  eye  has  become  adapted  to  faiut  illumination  so  that 
only  the  rods  are  sensitive,  there  is  no  experience  of  black 
as  distinguished  from  grey.  "  Black  is  only  experienced 
when  an  area  of  the  retina,  previously  excited  by  white 
light  but  now  unexcited  by  external  stimuli,  is  in  a  state 
other  than  that  of  dark-adaptation.  Thus,  when  first  we 
enter  an  absolutely  dark  room  after  quitting  daylight,  the 
retina  is  as  yet  unadapted  to  darkness ;  hence  black  is  ex- 
perienced. Similarly,  when  a  given  area  of  the  retina  is 
unstimulated  and  the  rest  of  the  retina  is  stimulated  by 
light,  that  area  can  never  reach  a  state  of  complete  dark- 
adaptation  ;  hence,  again,  black  is  experienced.*' ' 

Black,  then,  though  not  directly  produced  by  an  external 
stimulus  is  yet  dependent  on  an  excitement  of  the  retina 
due  to  contrast. 

§  12.  Physiological  Theories  of  Light-Sensation. — 
Little  is  known  by  direct  observation  and  experiment 
about  the  physiological  processes,  either  in  the  retina  or 

^  Tlie  opposite  has,  however,  been  i*ccently  maintained  by  no  less 
an  authority  than  Dr.  Ward.  See  British  Journal  of  Psychology, 
vol.  i.,  p.  407. 

»  ^fyers.  Experimented  Psychology ^  pp.  96,  97. 


be  done  bj  assuming  three,  and  only  three,  tiltimate 
phyaioloffioal  prooessea.  Eacli  of  these  processes  takes 
place  in  the  first  iusf.anee  in  the  retina  and  ia  conveyed  bv 
its  own  special  nerves  to  tlie  brain,  where  it  produces  a 
correspondin^^ly  specific  nervous  excitation.  The  pro- 
cesses severally  correspond  to  the  senaationa  of  a,  slightly 
bluish  red,  a  slig^htly  yellowish  green,  and  an  ultramarine 
blue.  Tlioir  combination  in  equal  proportions  yields  the 
sensation  of  white  or  grey.  Every  kind  and  combination 
of  light  excites  all  three  processes.  Hence  no  colour  under 
ordinary  conditions  of  stimulation  is  ever  quite  saturated. 
It  alwaya  contains  a  certain  intermixture  of  white.  By 
combining  in  various  proportions  the  red  and  the  green 
processes,  the  green  and  the  blue,  the  red  and  the  blue,  ail 
the  colours  of  the  spectrum,  together  with  the  purples,  may 
lie  obtained. 

This  theory  seema  a  Iiighly  satisfactory  account  of  the 
results  of  combining  lights  of  different  wave-lengths,  so 
long  as  we  do  not  test  it  by  psychological  analysis  of  the 
resulting  aensationH.  But  when  we  do  this,  a  difficulty 
occurs  in  the  ca.ie  of  white  and  yellow.     By  miiiiug  green 
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light  with  blue  light,  we  obtain  a  blue-green.  This,  says 
Helmholtz,  is  due  to  a  compounding  of  the  physiological 
processes  corresponding  to  blue  and  green  respectively. 
His  account  of  the  matter  is  borne  out  by  a  scrutiny  of  the 
sensation  itself.  A  blue-green  partakes  of  the  nature  both 
of  blue  and  green :  it  resembles  both  of  them  at  once.  It 
resembles  each  in  varying  degrees  according  as  blue  or  green 
preponderates.  But  by  mixing  red  and  green  lights  we 
produce,  not  reddish  green,  but  yellow.  The  yellow  does 
not  partake  of  the  nature  both  of  red  and  green,  as  blue- 
green  partakes  of  the  nature  both  of  green  and  blue.  No 
analytic  scrutiny  of  sensation  can  discover  such  a  colour 
as  a  reddish  green.  The  same  is  true  of  white.  White, 
according  to  Helmholtz,  is  a  compound  of  all  three  ultimate 
physiological  processes.  But,  as  a  matter  of  fact,  the  sensa- 
tion of  white  does  not  partake  at  once  of  the  three  colour- 
tones,  red,  green  and  blue.  Now  there  is  no  reason  why 
a  retinal  process  set  up  by  a  combination  of  two  kinds  of 
stimulus  should  yield  a  sensation  akin  in  quality  to  each 
of  the  sensations  which  the  stimuli  would  separately  pro- 
duce. But  it  is  reasonable  to  assume  that  there  must  be 
a  vital  difference  in  the  conditions,  retinal  or  central,  when 
this  is  so  and  when  it  is  not  so.  The  theory  of  Helmholtz 
leaves  no  room  for  such  a  distinction. 

A  serious  objection  to  the  theory  arises  from  cases  of 
partial  colour-blindness.  It  is  evident  that,  if  Helmholtz 
is  right,  the  absence  of  one  or  more  of  the  elementary  colour- 
processes  must  involve  the  absence  of  the  sensation  of 
white,  which  is  due  to  their  combination  in  equal  propor- 
tions. "A  person  who  is  green-blind  ought,  upon  this 
supposition,  to  see  in  white  only  its  red  and  blue  consti- 
tuents, and  hence  white  ought  to  look  to  him  as  purple 
looks  to  us.  As  long  as  his  defect  made  him  incapable  of 
explaining  to  us  what  he  felt,  this  might  perfectly  well«  for 


ne  rea  process  ana  tae  green  procesB. 
If  the  theory  of  Heliuholtz  is  uns.atisfat^tory  in  its  account 
of  colour -comb  iua,t  ion,  its  failure  to  explaiu  other  facts  of 
light-seaBation  is  still  mora  conspicuous.  It  accounts  for 
cuutnist  effects  between  adjoining  colours  as  errors  of 
judgment.  A  fuller  iuvestigation  of  these  phenomena  has 
shown  that  such  an  hypothesis  is  quite  untenable.  The 
colour  produced  by  contrast  appears  and  behaves  in  all 
respecta  like  the  colour  produced  by  direct  stimulation. 
Negative  iiiiiLges  are  eiplained  by  Helmholtz  as  due  to 
fatigue.  By  long  continuance,  oue  or  more  of  the  ultimate 
colour-processes  become  eihausted,  so  that  the  others  are 
predominantly  aroused  either  by  stimulation  from  without, 
or  from  the  retina's  own  light.  One  objection  to  thia  view 
is  that,  on  the  principles  of  Helmholtz,  fatigue  of  all  three 
processes  must  be  constantly  taking  place,  as  all  three  are 
excited  by  every  kind  of  light.  Now  the  fatigue  which  is 
to  explain  negative  images  must  take  place  in  the  course 

1  C.  L.  Franklin,  "  On  Theories  of  LLght-Sensntion,"  Jtind,  N.S., 
voL  ii.  (1893),  p.  479. 
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of  a  few  seconds.  Hence  we  should  expect  a  very  con- 
spicuous effect  of  fatigue  from  the  ordinary  use  of  the  ejes 
in  daylight.  Hardly  any  capacity  for  light-sensations  of 
any  sort  ought  to  be  left  at  the  end  of  an  hour,  especially 
after  exposure  to  predominantly  white  light,  which  must 
exhaust  all  three  processes  equally. 

In  Hering's  theory,  a  strenuous  attempt  is  made  to 
escape  the  difficulties  which  beset  that  of  Helmholtz. 
Following  the  clue  given  by  psychological  analysis  of  light- 
sensations,  he  assumes  six  ultimate  processes,  correspond- 
ing to  the  sensations  of  white,  black,  red,  green,  yellow 
and  blue.  These  he  arranges  in  three  antithetic  pairs ; 
white  and  black  go  together,  and  similarly  red  and  green, 
blue  and  yellow.  To  each  pair  there  corresponds  a  sepa- 
rate retinal  substance,  and  a  distinct  modification  of 
central  nervous  matter.  Each  kind  of  retinal  substance 
is  continually  undergoing  two  opposite  processes  of 
assimilation  and  dissimilation.  It  is  continually  being 
broken  down  and  at  the  same  time  built  up. 

The  whole  theory  has  reference  to  the  variable  relations 
which  these  opposite  processes  in  the  same  substance  may 
bear  to  each  other.  They  may  compensate  each  other  so  that 
there  is  equilibrium  between  them.  In  this  case,  the  red- 
green  and  the  blue-yellow  substances  yield  no  sensation  ; 
the  black-white  substance,  on  the  contrary,  yields  the 
sensation  of  neutral  grey  which  is  experienced  after  pro- 
longed darkness.  Any  disturbance  of  equilibrium  in  any 
of  the  substances  yields  sensation ;  if  change  in  the  direction 
of  assimilation  preponderates  the  resulting  experience  is  of 
blue  or  green  or  white  ;  if  change  in  the  direction  of  dis- 
similation preponderates  the  resulting  experience  is  one  of 
yellow  or  rod  or  black. 

It  is,  further,  an  essential  part  of  the  theory  that,  when 
and  BO  far  as  equilibrium  is  disturbed,  there  is  a  tendency  to 


mate  tendency  towards  a  special  kiiid  of  equilibrium,  that 
which  ensues  when  the  retinal  substance  is  not  stimulated 
hy  li^lit  at  ulL,  This  he  calls  autonomoug  equilibrium. 
Now  the  balance  of  opposite  processes  which  exists  after 
the  adaptation  of  the  eye  to  red  light  is  not  of  this  kind. 
The  retinal  substance  as  a  result  of  the  action  of  tlie 
stimulus  is  more  disintegrated  than  in  ttut-onomouB  equili- 
brium. Hence  tho  return  to  autonomous  equilibrium,  on 
withdrawal  of  the  stimulus,  involves  a  preponderance  of 
assimilative  process  giving  rise  to  the  negative  after- 
sensation. 

Bering  explains  simultaneous  contrast  as  directly  due 
to  the  influence  of  process  iu  one  part  of  the  retina  on 
process  in  other  parts.  Assimilative  change  iuune  retinal 
area  tends  to  set  up  dissimilative  change  in  adjoining 
ai'eas;  dissimilative  change  in  one  area  tends  to  setup 
aasimilative  change  in  adjoining  areas. 

Neither  the  theory  of  Hering  nor  that  of  Helmholtz  in 
their  original  form  succeeds  iu  giving  a  satisfactory  explana- 
tion of  all  the  important  facts  of  colour-vision.   Attempts 
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have  been  made  to  recoD  struct  them  and  even  to  compro- 
mise between  them  so  as  to  remedy  their  defects.  But 
these  later  developments  are  at  once  too  complicated  and 
too  insecure  to  make  it  worth  while  to  expound  them  here. 
One  point,  however,  seems  to  emerge  clearly.  The  older 
writers  were  wrong  in  considering  exclusively  processes 
taking  place  in  the  retina.  **  Evidence  is  gradually  accu- 
mulating that  before "  the  physiological  change  which 
conditions  sensation  "  reaches  its  full  development,  it 
undergoes  a  process  of  complicated  elaboration,  of  the 
details  of  which,  however,  we  are  as  yet  totally  ignorant. 
This  elaboration  doubtless  takes  place  at  different  stages, 
at  different  nervous  levels  in  the  cerebro-spinal  system, 
and  it  is  quite  conceivable  that  stimuli  which  react  peri- 
pherally on  separate  neural  elements,  overlap  in  their 
actions  on  more  central  elements."  "  But  at  present  we 
are  powerless  "  to  separate  the  more  peripheral  from  the 
more  central  occurrences ;  "  we  can  only  speak  of  changes 
in  one  vast  unravelled  complex  —  the  cerebro-retinal 
apparatus."  * 

1  Myers,  Text-book,  pp.  99  and  100. 
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distioguiah  wave-length  or  rapidity  of  vibration,  ampli- 
tude, and  complexity.  Wave-lengtli  detenuines  pitch; 
amplitude  loudness,  and  complexity  timbre, 

§2,  Organ  of  Hearing. — For  anatomical  details  we 
must  again  refer  to  physiological  text-books.  The  drum 
of  the  ear  is  thrown  into  vibration  by  impact  of  sound- 
waves. Thia  produces  movements  in  certain  small  bones 
which  vibrat«  iu  eorrespomleuoe  with  the  vibrations  of  tlie 
air,  and  tlie.se  movements  in  their  turu  ghc  aa  im])iilse  to 
a  fluid,  which  by  its  impact  thraws  into  vibrat  ion  a 
membrane  called  the  basilar  membrane.  The  vibrations 
of  this  membrane  are  the  immediate  slimulus  exciting 
certain  hair-cells  lying  on  its  surfaL-e  ;  these  sensory  cells 
are   directly   connected   with   the    fibres   of  the  auJitory 

§  3.  Noises  and  Ifusical  Sounds. — Noises  as  immediate 
experiences  are  characterised  by  confusion  and  imlefiuito 
complexity,  and  for  the  most  part  by  irregularity.  A 
musical  Bouud  is  marked  by  unity  and  uniformity  of 
cbar-.icfer.  "The  vilirations  whicli  con^lilute  a  musical 
sound  are  repeated  at  regular  intervals,  and  tlius  possess  a 
■2'M 
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marked  periodicitj  or  rhythm."  ^  Musical  sounds  are  also 
produced  when  the  periodicity,  instead  of  being  regular, 
varies  continuously.  Regular  vibrations,  which  would 
otherwise  produce  musical  sounds,  give  rise  to  noises 
when  a  large  number  of  them,  difEering  but  little  in  wave- 
length, occur  together,  as  when  a  number  of  adjoining 
keys  of  a  piano  are  simultaneously  touched.  But,  in  general, 
the  stimulus  which  gives  rise  to  noises  is  produced  by  a 
series  of  vibrations  differing  from  one  another  in  period, 
and  also  when  successive  vibrations  are  too  few  in  number 
to  give  rise  to  a  tone.  "  There  is,  however,  no  abrupt  line 
between  "  noises  and  musical  sounds.  "  Between  a  pure 
and  simple  musical  sound  produced  by  a  series  of  vibra- 
tions, each  of  which  has  exactly  the  same  period,  and  a 
harsh  noise  in  which  no  consecutive  vibrations  are  alike, 
there  are  numerous  intermediate  stages.  Much  irregularity 
may  present  itself  in  a  series  of  soimds  called  music,  and 
in  some  of  the  roughest  noises  the  regular  repetition  of  one 
or  more  vibrations  may  be  easily  recognised."  • 

§4.  Pitch. — "The  greater  the  number  of  consecutive 
vibrations  which  fall  upon  the  ear  in  a  second,  the  shorter 
the  time  of  each  vibration,  the  higher  is  the  pitch.  Hence 
the  pitch  of  a  sound  is  determined  by  the  length  of  the 
wave,  a  low  note  having  long,  a  high  note  short  wave- 
length. We  are  able  to  distinguish  a  whole  series  of 
musical  sounds  of  different  pitch,  from  the  lowest  to  the 
highest  audible  note."  ^  In  this  series  each  note  has  its 
fixed  position  between  two  others  which  are  barely  dis- 
tinguishable from  it ;  the  one  being  somewhat  higher,  and 
the  other  somewhat  lower.  The  arrangement  is  therefore 
linear,  and  comparable  to  the  series  of  greys  intervening 


*  Foster,  Textbook  of  Phy  oology  ^  book  iii.,  chap   iv.,  p.  1361. 

^Ibid.        ^Op,cii.,  p.  1362. 


higbly  developed  within  a  certain  range.  In  tones  rising 
from  100  to  1000  Tibrations  in  a  second,  practised  ob- 
servers under  favourable  conditions  can  discrimiiiate 
differences  of  pitch  corresponding  to  differeaces  of  ono 
quarter  or  one  fifth  of  a  wavc-leugth.  Tones  above  40O0 
or  lielow  forty  are  distinguished  from  each  otlier  with 
much  less  accuracy.  Towards  t}ie  higher  cud  o£  tlie  scale, 
differences  of  liundreds  or  eveu  of  tbonsands  of  vibrations 
a  second  may  not  be  recognisable. 

§  6.  Harmonic  Intervals. — When,  of  two  not«s  simul- 
taneously produced,  the  vibration  period  of  one  is  exactly 
twice  as  rapid  as  that  of  the  other,  the  two  sensations  show 
a  strong  tendency  to  blend  into  one.  It  is  hard  to  dis- 
tinguish them  as  two.  The  result  of  their  union  is  a  richer 
and  fuller  sensation,  peculiarly  agreeable  to  the  ear. 
There  is  also  a  tendency  to  confuse  the  two  sensations  even 
when  they  do  not  oocur  simultaneously.  When  eveu  a 
practised   musician   Is  called    upon  to  imitate  upon  the 

'  See  Maoh,  Anotj/fit  o/ihc  SenteUione  (Kiiglish  trnna.).  pp.  127.  128. 
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piano  a  tune  whistled  bj  the  mouth,  he  frequently  pro- 
duces the  tone  which  corresponds  to  half  or  double  the 
number  of  vibrations  per  second,  or,  in  other  words,  the 
upper  or  lower  octave  of  the  note  which  he  has  to  imitate. 
What .  is  peculiarly  interesting  is  that  the  tendency  to 
confuse  a  note  with  its  octave  in  memory,  and  to  hear  them 
as  a  single  musical  sound  when  they  are  simultaneously 
produced,  does  not  depend  on  similarity  in  pitch.  Notes 
much  nearer  in  pitch  are  easily  and  clearly  distinguished. 
What  has  been  said  of  the  octave  holds  also  of  other 
musical  intervals,  the  double  octave,  the  fifth,  and  the 
twelfth. 

§  6.  Combination  of  Musical  Sounds  from  Different 
Sources. — ^When  musical  sounds  occur  together,  it  usually 
requires  attention  to  discriminate  them.  It  is,  as  we  have 
seen,  peculiarly  difficult  to  do  so  when  the  one  is  the 
octave,  the  fifth,  or  the  twelfth  of  the  other.  The  greater 
the  relative  intensity  of  one  of  the  notes  as  compared  with 
the  others,  the  more  easy  it  is  to  discern  it  as  a  separate 
tone.  It  is  harder  to  distinguish  in  proportion  to  its 
relative  faintness.  The  combination  of  tones  yields  a 
specific  experience,  which  cannot  be  regarded  as  merely  the 
sum  of  the  separate  experiences  of  the  separate  notes. 
Even  when  the  constituent  tones  are  discriminated,  they 
are  still  apprehended  as  integral  parts  of  a  whole.  This 
whole  has  its  own  characteristic  pitch  and  its  own  charac- 
teristic intensity. 

§7.  Beats  and  Dissonance. — "If  two  tuning-forks" 
sounded  together  "  are  not  of  the  same  pitch,  but  so  related 
that  the  period  of  vibration  of  the  one  is  not  an  exact 
multiple  of  that  of  the  other,  the  sensation  which  we 
experience  has  certain  marked  features.  We  hear  a  sound 
which  is  the  effect  on  our  ear  of  the  compound  wave 
formed  out  of  the  two  waves ;  but  the  sound  is  not  uniform 


to  tlie  other:  hence  a  time  will  come  when,  while  the 
impulse  of  one  sounJ  is  (ending  to  drive  a,  particle  in  one 
direction,  sav  forwards,  the  impulse  of  the  other  sound  is 
tending  to  drive  the  same  particle  in  the  other  direction,  i.e. 
backwards.  The  result  is  tliat  the  particle  will  not  move, 
or  will  not  move  so  much  as  if  it  were  subject  to  one 
impulse  only,  still  less  to  both  impulses  acting  in  the  saine 
direction  ;  the  vibrations  of  the  particle  will  be  stopped  or 
lessened,  and  the  sensation  of  sound  to  which  its  vibi-ationa 
aregivingrise  will  be  wanting  or  diminished  :  the  one  sound 
has  more  or  less  completely  neutralised  or  ' interfered' 
with  the  other,  the  crest  of  the  wave  of  one  sonnd  has  mora 
or  less  coincided  with  the  trough  of  the  wave  of  the  other 
sound.  Conversely,  at  another  time,  the  two  impulses  will 
be  acting  in  the  same  direction  on  the  same  particle,  the 
movements  of  the  particle  will  be  intensified,  and  the  sound 
will  be  augmented.  And  the  one  condition  will  pass 
gradually  into  the  other.  The  repetitions  of  increased 
intensity  thus  brought  about  are  spoten  of  aa   beats."  ' 

I  Op.  eil.,  pp.  1367,  13G8. 
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Beats  are  separately  discernible  when  the  difference  be- 
tween the  vibration  frequency  of  the  concurrent  tones  is 
very  small.  As  the  difference  becomes  greater,  the  beats 
occur  more  rapidly,  and  are  not  so  clearly  discernible. 
They  then  give  rise  first  to  a  thrusting  or  stabbing  and 
then  to  a  rattling  or  whirring  effect.  This  ceases  as  the 
frequency  of  the  beats  increases.  But  even  then  the  beats 
still  manifest  their  presence  by  imparting  to  the  sound 
a  certain  roughness.  This  experience  may  persist  even 
when  there  are  hundreds  of  beats  in  the  second.  When 
the  beats  occur  with  sufficient  rapidity,  the  roughness  or 
harshness  ceases.  Before  this  point  is  reached,  the 
sound,  because  of  the  harsh  effect  of  the  beats,  is 
said  to  be  dissonant}  The  number  of  beats  produced 
by  two  notes  which  approach  each  other  in  vibration 
frequency  is  equal  to  the  mathematical  difference  be- 
tween the  number  of  vibrations  per  second  of  each. 
"Thus  two  .  .  .  tuning-forks  vibrating  respectively  at 
sixty-four  or  seventy-two  a  second,  will  give  eight  beats  a 
second,"'  because  the  shorter  wave  overtakes  the  longer 
eight  times,  so  as  to  give  to  the  vibrating  particles 
opposite  impulses,  which  neutralise  each  other.  We  have 
seen  that  as  the  interval  between  the  combined  tones  be- 
comes increased,  the  beats  become  so  rapid  that  they  are 
no  longer  appreciable ;  but  they  recur  again  when  the 
interval  is  sufficiently  increased.  They  recur  when  the 
interval  is  somewhat  greater  or  less  than  the  octave,  and 
again  when  it  is  somewhat  greater  or  less  than  the  twelfth, 
the  double  octave,  etc.  Two  tones  of  200  and  396  vibra- 
tions in  a  second  give  four  beats ;  four  beats  are  also 
produced  by  tones  of  200  and  404  vibrations  in  a  second. 

^  This  may  not  be  the  only  condition  of  dissonance.     Whether  it 
is  or  not  is  disputed. 
^Ibid. 


when  tliey  arise  from  a  single  source,  are  not  simple. 
Atteutive  analysis  cao  discern  a  number  of  distinct  partial 
tones.  The  power  of  discrimination  Taries  with  musical 
aptitude  and  practice  iu  analysis.  The  pitch  of  the  whole 
eomples  is  approximately  the  pitch  of  the  lowest  tone. 
This  is  called  the  fundamental  tone  and  is  o£  course  identi- 
fied at  the  outset.  The  overlonee,  as  they  are  called,  are 
separated  from  the  fundamental  tone  by  harmonic  inter- 
vals. The  most  intense  of  them  are  usually  those  which 
have  most  af&nity  with  the  fundamental  tones,  such  as  the 
octave.  Thus,  though  their  relative  intensity  makes  it 
easier  to  discriminate  them,  their  harmonic  relation  makes 
it  more  difficult.  With  sufficient  practice,  a  person  of 
natural  musical  aptitude  acquires  great  power  of  discrimi- 
nating overtones.  The  less  skilled  may  use  artificial  helps. 
Thus  the  partial  tone  may  be  first  sounded  separately  on 
a  tuning-fork,  and  then  kept  in  mind  in  attending  to  the 
note  which  is  to  be  analysed.  Several  tones  in  succession 
may  be  tried  in  this  way ;  some  of  them  may  be  discernible 
as  constituent  overtones  and  otliers  not. 

A   moderate    number   of    relatively    low    partial    tones 
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makes  the  whole  richer  and  fuller  and  somewhat  higher 
in  pitch.  A  large  number  of  high  overtones  of  consider- 
able intensity  gives  to  the  whole  a  sharp  and  penetrating 
and  sometimes  a  somewhat  harsh  character.  The  harsh- 
ness arises  from  beats  between  the  high  overtones. 

The  combination  of  partial  tones  in  a  complex  note 
produced  from  a  single  source  is  analogous  to  the  com- 
bination of  notes  from  different  sources,  except  as  regards 
the  great  difference  in  intensity  between  the  fundamental 
tones  and  the  overtones.  The  whole  experience  due  to  the 
combination  is  specific  in  its  character,  and  is  not  a  mere 
summation  of  the  experiences  severally  due  to  the  partial 
tones.  This  is  true  even  when  the  partial  tones  are  dis- 
criminated. They  are  still  apprehended  as  constituents 
of  a  whole  having  an  unique  character.  Analytic  attention 
in  discovering  overtones  does  not  appear  to  create  them  in 
the  moment  of  discovery,  but  Uf  find  what  is  already  pre- 
existing. Thus  the  composition  of  an  ordinary  musical 
note  affords  an  excellent  example  of  sensations  which  are 
merely  felt  without  discrimination  of  their  distinctive 
qualities.  So  long  and  so  far  as  the  experience  is  un- 
analysed,  the  constituent  sensations  are  present,  qtui  sen- 
sations, though  their  presence  is  not  cognised.  There  is 
a  sense-differentiation  without  perceptual  distinction. 

§  9.  Oeneral  Theory  of  Sound-Sensation. — ^Anatomi- 
cal research  seems  to  indicate  that  the  immediate  stimulus 
to  the  terminations  of  the  auditory  nerve  is  constituted 
by  the  vibrations  of  the  basilar  membrane.  The  main 
clue  to  the  way  in  which  this  membrane  acts  is  found 
in  physical  and  psychological  data.  On  the  physical 
side,  we  have  the  broad  fact  that  impulses  which  would 
separately  give  rise  to  distinct  waves  of  sound,  blend 
their  action,  before  they  reach  the  ear,  into  a  single  re- 
sultant effect.     They  produce  a  single  wave,  the  form  of 


eenaations  corresponding  to  each  are  distinj^'uiahable  in  cod- 
Bciodsness.  We  cau  aualjse  a  single  note  into  ita  partial 
tones,  and  we  can  distinguisli  a  uumber  of  not«s  sounded 
siinultaneousl  V  from  different  sources.  This  la  tbe  starting, 
point  for  the  theory  of  eound- sensation  a.  The  organ  of 
hearing  must  be  so  constructed  aa  to  respond  separately  to 
the  aeveral  impulses  wiiicli  produce  the  complex  wave 

1 1  e  most  sat  sfactorv  w  y  of  a  count  u  for  tl  3  analy t  c 
po  Ter  of  the  ear  b  thit  propo  ud  d  by  Hel  ul  oltz  aud 
now  con  n  only  tl  o  j,h  ot  un  vers  IJv  accept  1  It  pro 
ceeds  un  the  anilogv  of  ce  ta  n  ph  a  cai  pi  enomena  If 
a  tun  nj,  fork  wh  1  produ  es  a  s  mple  tone  v  thout  over 
toucii  be  Ii  d  on  tl  e  top  of  a  p  luo  ■vnd  f  tl  e  co  resj.  d 
n^  not«  80  nded  by  ton  h  •t  one  f  tl  e  keys  tl  e 
t  ug  fork  V  brites  n  s  m]  itl  j  with  t  If  tl  e  lo  v  r 
octave  oE  the  te  1  a  souu  led,  tb  I  n  nj,  f  rk  a^  a  v 
bratea  In  Bympatliv  ;  for  its  own  note,  being  an  oclave  of 
the  note  souuded  on  the  piauo,  is  contained  in  this  as  one 
of  its  overtodi's.  It  can  l>e  eimilarly  miute  to  vibrate  in 
Bympatliv  with  any  of  the  notes  which  contain  its  own 
not«  as  an  overtone.      It  ia   unaffected  by  otlier  notes. 
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Conversely,  if  the  tuning-fork  is  struck  in  the  neighbour- 
hood of  the  wires  of  a  piano,  those  wires  will  vibrate  in 
response  to  it  which  are  specially  adjusted  to  the  same 
tone,  or  to  any  of  the  notes  which  contain  this  as  an  over- 
tone. In  the  second  case  they  do  not  vibrate  along  their 
whole  length,  but  in  segments.  The  wire  which  corre- 
sponds to  the  lower  octave  of  the  tone  sounded  on  the 
tuning-fork  responds  by  a  vibration  of  which  the  wave- 
length is  half  the  length  of  the  wire.  Now,  the  theory  of 
Helmholtz  is  that  the  basilar  membrane  consists  of  a  series 
of  strands,  each  of  which,  like  the  wires  of  a  piano  or  like 
a  tuning-fork,  is  adapted  to  its  own  peculiar  tone,  and 
vibrates  in  response  to  this.  Thus,  however  complex  the 
physical  sound-wave  may  be,  it  produces  in  the  basilar 
membrane  not  a  single  complex  vibiution,  but  a  number  of 
distinct  vibrations,  and  each  of  these  constitutes  a  separate 
stimulus  affecting  the  terminations  of  the  auditory  nerve. 

The  theory  of  Helmholtz  is  supported  by  facts  analogous 
to  colour-blindness ;  there  are  cases  in  which  the  mechanism 
for  conducting  sound-impulses  is  intact,  and  yet  the  sensi- 
bility for  greater  or  smaller  portions  of  the  scale  of  tones 
is  absent  or  much  impaired.  In  some  instances  the  tone- 
deafness  extends  to  the  greater  part  of  the  scale,  leaving 
sensibility  only  to  a  fragmentary  portion  of  it.  One  tone 
of  moderate  intensity  may  be  clearly  distinguished,  while 
another  neighbouring  tone  is  indistinguishable,  even  when 
it  is  very  loud.  It  is  difficult  to  explain  these  phenomena 
unless  we  suppose  in  the  ear  a  system  of  separate  elements, 
each  adjusted  to  its  own  peculiar  tone,  some  of  which  may 
be  absent  or  incapable  of  discharging  their  function  while 
the  rest  behave  in  a  normal  manner.  The  view  of  Helm- 
holtz accounts  for  the  possibility  of  this  by  assuming 
that  certain  basilar  fibres  may  cease  to  vibrate  properly 
while  others  remain  efficient. 


CHAPTER    VII. 


The  Webbe-Fechnke  Law. 

§  1.  The  Experimental  Facts. — ^We  can  compare  any  two 
objects  and  pronounce  them  like  or  unlike.  If  the  objects 
are  disparate  in  kind,  we  are  imable  to  say  more  than  that 
thej  are  unlike.  This  is  the  only  result  of  comparing  the 
brightness  of  the  sun  with  the  immortality  of  the  soul.  If 
we  compare  the  brightness  of  a  light  with  the  loudness  of 
a  sound,  we  can  say  that  both  possess  intensity ;  but  we 
cannot  fix  any  definite  relation  between  them.  For  in- 
stance, we  cannot  affirm  that  the  loudness  of  the  soimd  is 
equal  to  the  brightness  of  the  light.  On  the  other  hand, 
if  we  compare  the  quantitative  variations  of  the  same  kind 
of  object  in  the  same  respect,  we  can  pronounce  more 
definite  judgments.  We  can,  for  example,  pronoimce  that 
one  sound  is  less  or  more  loud  or  equal  in  loudness  to 
another.  Besides  this,  we  can  compare  degrees  of  unlike- 
ness  with  definite  results.  We  can  say  that  one  sound,  C, 
is  as  much  louder  than  B  as  B  is  louder  than  A,  In  this 
way  we  can  select  two  sounds  of  different  loudness,  and 
then  proceed  to  find  a  third  exactly  intermediate  between 
them.  We  may  then  compare  the  intermediate  sound,  B^ 
with  each  of  the  extremes,  A  and  C7,  so  as  to  interpose 
between  A  and  B  &  D,  unlike  in  loudness  to  ^  in  the  same 
degree  in  which  it  is  unlike  in  loudness  to  B;  and  to 
interpose  between  B  and  C7  an  ^  imlike  in  loudness  to  B 
iu  the  same  degree  in  which  it  is  unlike  in  loudness  to  C. 

300 


§  1]  THK  WEBER-FECHNER  LAW.  301 

It  is  thus  possible  tx)  form  a  scale  passing  by  equal  grada-> 
tions  of  unlikeness  from  a  very  faint  sound  to  a  yery  loud 
one.  Similar  scales  can  be  formed  for  degrees  of  unlike- 
ness  in  pitch,  in  the  brightness  of  light,  in  weight  as 
appreciated  by  pressure  on  the  skin  or  by  lifting,  etc. 

Now  the  fundamental  fact  which  imderlies  Weber*s  law 
is  that  equal  degrees  of  unlikeness  in  sensation  do  not 
correspond  to  equal  increase  or  decrease  in  the  absolute 
intensity  of  the  stimulus.  If  a  series  of  increasing  inten- 
sities of  stimulation  be  denoted  by  iJj,  JB,,  JB,,  B^,  and  the 
corresponding  sensations  by  r,,  r^,  r,,  r^,  the  degree  of  un- 
likeness between  r^  and  r,  is  equal  to  the  degree  of  imlike- 

ness  betVeen  r,  and  r^,  when  — i  =   ^\  or  to  use  an 

equivalent  formula,  in  some  respects  more  convenient,  when 

-i.— — Lr= — i-_ — \    Long  before  quantitative  methods 

in  psychology  were  thought  of,  astronomers  had  occasion 
to  classify  the  stars  according  to  their  relative  brightness. 
The  different  classes  are  arranged  in  a  scale.  At  the  top 
of  the  scale  comes  the  brightest ;  the  unlikeness  in  average 
brightness  between  this  and  the  second  class  is  equal  to 
the  unlikeness  in  average  brightness  between  the  second 
and  third  class,  and  so  on.  The  corresponding  intensities 
of  the  physical  lights  have  since  been  determined ;  and  it 
is  found  that  they  approximately  form  the  geometrical 
series,  ^,  ^,  ^,  ^,  etc.  Here  each  stimulus  is  the  half  of 
the  preceding  stimulus.  Obviously  i  :  i  : :  i  :  i>  and 
i  •  i  •  •  i  •  A  ;  and  i  :  J  : :  J  :  ^J^. 

In  experimental  investigations,  attention  has  been  chiefly 
given  to  d^rees  of  unlikeness  which  are  just  perceptible. 
The  original  stimulus,  whatever  its  absolute  intensity  may 
be,  must  be  increased  by  a  certain  constant  fraction  of 
its  own  amount,  before  any  unlikeness  in  the  sensation  is 


eemible  wlien  the  ratio  of  the  original  stimuluB  to  the 
increased  stimuluB  is  100  :  101,  or,  in  other  words,  when 
the  increment  is  yJo-th  of  the  original  stimulus.  "If  we 
place  two  candles  so  as  to  tlirow  two  shadows  of  Bomo 
object  on  a  white  surface,  the  shadow  caiused  by  each  light 
will  be  illuminated  by  the  other  light,  and  the  rest  of  the 
surface  will  be  illuminated  by  both  lights.  If  now  we 
move  one  candle  away  we  shall  reach  a  point  at  which  the 
shadow  caused  by  it  ceases  t^  be  visible,  that  is  to  say,  wo 
fail  at  this  point  to  appreciate  the  diffeience  between  the 
surface  illuminated  by  the  near  light  alone  and  that  illu- 
minated by  the  near  light  and  the  far  light  together.  If 
now,  having  noted  the  distance  to  which  the  caudle  had  to 
be  moved,  we  repeat  the  same  experiment  with  two  bright 
lamps,  moving  one  lamp  away  until  the  shadow  it  casts 
ceases  to  be  visible,  we  shall  find  that  the  lamp  has  to  be 
moved  just  as  far  as  tiie  candle ;  that  is  to  say,  the  least 
differeuce  between  the  illumination  of  the  bright  lamps 
which  we  can  appreciate  is  "  in  the  same  proportion  "  as 
in  the  case  of  the  dimmer  candles.  Many  similar  examples 
might  be  given  showing  a  similar  result ;  in  fact,  it  is 
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found  by  careful  observation  that,  within  tolerably  wide 
limits,  the  smallest  difference  of  light  which  we  can 
appreciate  by  visual  sensations  is  a  constant  fraction 
(about  Y^Qth)  of  the  total  luminosity  employed."  ^ 

It  should  be  added  that  a  stimulus  must  reach  a  certain 
degree  of  intensity  before  it  can  produce  any  discernible 
sensation  at  all.  Physical  light  or  physical  sound  may  be 
too  faint  to  be  distinguishable.  The  point  at  which  it  is 
just  indistinguishable,  so  that  the  least  increase  would 
make  it  distinguishable,  is  called  the  etimuhi^'threshold. 

§  2.  Interpretation. — The  explanation  of  the  facts  de- 
scribed has  been  much  discussed.  On  one  view,  them  is 
no  difference  of  sensation  at  all  where  there  is  no  dis- 
cernible difference.  On  this  assumption,  increase  in  the 
intensity  of  the  stimulus  fails  to  produce  an  increase  in 
the  intensity  of  the  sensation  itself  until  the  increment  is 
a  certain  fraction  of  the  original  stimulus.  This  position 
seems  incompatible  with  the  fact  that  a  sensation  A  may 
be  indistinguishable  from  B,  and  B  from  0,  and  yet  A 
may  be  distinguishable  from  C.  If  discernible  unlikeness 
in  sensation  were  co-extensive  with  actual  unlikeness,  this 
would  be  impossible. 

If  we  have  a  series  of  stimuli,  a,a  +  h,  a-\-2h,  a-f  3A,  etc., 
we  obtain  a  distinguishable  difference  of  sensation  only 
when  a  is  increased  by  a  certain  fraction  of  its  original 
amount,  let  us  say  by  J.  A  difference  is  discernible  only 
when  we  reach  a  +  ^.  Suppose  now  that  we  start,  not 
with  a,  but  with  a  -f  2/i ,  successive  increments  to  this  yield 
a  distinguishable  difference  only  when  we  come,  not  to  aH-  Ja, 
but  to  a  +  2h  +  ^(a  -\-  2A).  It  follows  that  the  increments 
which  do  not  produce  any  discernible  difference  must  pro- 
duce  indiscernible  or  sub-conscious  differences.     Suppose 

^  Foster,  op,  cU.,  p.  1211. 
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two  sensations,  Si  and  s^,  which  are  not  distinguishable  from 
each  other,  although  the  stimulus  8^  which  produces  s^  is 
greater  than  8^  which  produces  a, ;  if  we  saj  that  because 
there  is  no  discernible  difference  in  the  sensation  there  is 
no  difference  in  it  at  all,  we  get  an  absurd  result.  For  bj 
further  increasing  the  stimulus  we  obtain  a  sensation  «, 
which  is  distinguishable  from  e^,  but  not  from  »,.  Now  if 
there  is  no  difference  between  8|  and  s^,  and  again  no  diffe- 
rence between  «,  and  «,,  there  can  be  no  difference  and,  a 
fortiori,  no  distinguishable  difference  between  8^  and  8^  It 
is  futile  to  suggest  that  increase  in  the  stimulus  may  be 
attended  by  increase  in  nervous  excitement  without  con- 
comitant difference  of  sensation.  For  if  increased  nervous 
.excitement  yields  no  difference  between  8^  and  «,,  and  none 
between  «,  and  «,,  it  can  produce  none  between  8^  and  8^, 
If  «j  is  identical  with  8^  and  «,  with  «,,  s^  must  be  identical 
with  8y  If  we  add  to  the  burden  on  a  man's  back  straw 
by  straw,  he  will,  when  sufficient  straws  are  added,  become 
sensibly  aware  that  the  weight  has  increased  as  compared 
with  some  previous  stage  of  the  process.  But  at  no  point 
will  he  discern  a  difference  between  the  weight  he  was 
previously  carrying  and  the  same  weight  as  increased  only 
by  a  single  straw.  Hence  the  successive  straws  must 
produce  indiscernible  differences,  in  order  to  account,  by 
by  their  accumulation,  for  the  difference  which  is  ultimate- 
ly noticed. 

In  Fechner's  explanation  of  the  law  this  point  is  re- 
cognised. He  rightly  holds  that  the  sensation  varies  with 
the  stimulus  even  when  the  variation  is  not  perceptible. 
It  becomes  perceptible  when  the  degree  of  variation  has 
passed  a  certain  limit.  So  far,  we  may  follow  him.  But 
he  also  holds  that  the  increase  in  intensity  of  sensation 
required  to  constitute  a  discernible  unlikeness  is  not 
relative  but  absolute,  so  that  the  variations  of  stimulus 
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form  a  geometrical  series,  while  the  corresponding  yaria- 
tions  of  the  sensation  form  an  arithmetical  series.  In 
estimating  weight  bj  means  of  passive  pressure,  if  we 
begin  with  an  ounce,  we  must  add  a  third  of  an  ounce 
before  anj  unlikeness  is  discernible ;  if  we  begin  with  a 
pound,  we  must  add  a  third  of  a  pound  before  any  unlike- 
ness is  discernible.  In  both  cases,  according  to  Fechner, 
the  increase  in  the  intensity  of  the  pressure-sensations  is 
not  relatively  the  same  but  absolutely  the  same.  There 
are  serious  objections  to  this  view.  There  is  a  difficulty 
in  testing.it,  because  of  the  peculiar  nature  of  intensive 
magnitude.  Intensive  mi^nitude  is  indivisible.  We 
cannot  subtract  a  fainter  sound  from  a  louder  so  as  to 
be  able  to  point  to  a  certain  degree  of  loudness  as  the 
mathematical  remainder.  Hence  we  cannot  in  such  cases 
immediately  test  Fechner's  contention  that  the  degree 
of  unUkeness  between  two  Bensations  i.  simply  propor- 
tional  to  their  mathematical  difference — to  the  remainder 
which  would  be  left  if  one  could  be  subtracted  from  the 
other. 

But  there  are  other  cases  of  the  application  of  Weber's 
law  in  which  this  difficulty  does  not  present  itself.  Weber's 
law  holds  good  of  extensive  as  well  as  intensive  magnitude, 
and  it  also  holds  good  of  number.  If  we  compare  a  line 
two  inches  long  with  a  line  three  inches  long,  and  then 
compare  a  line  six  inches  long  with  a  line  seven  inches 
long,  according  to  Fechner  the  degree  of  unlikeness  between 
the  two  inch  line  and  the  three  inch  line  ought  to  be 
identical  with  the  degree  of  unlikeness  between  the  six 
inch  line  and  the  seven  inch  line.  In  both  cases  the 
absolute  or  arithmetical  difference  is  the  same — one  inch. 
This  is  true  from  the  psychological  as  well  as  from  the 
physical  point  of  view.  For  if  we  suppose  the  lines  to  be 
presented  to  the  eye  under  similar  conditions,  the  mode 
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may  be  just  disceraibie,  we  must  increase  the  length  of  a 
line  of  two  incliea,  not  hy  the  same  amount,  but  in  the 
sume  projKirtion,  in  order  that  the  unlikeness  maj  be  juxt 
discernible.  Number  as  well  as  extension  affords  illustra- 
tion. If  we  lay  a  group  of  three  count«ra  on  the  table 
beside  a  group  of  two,  and  if  we  then  lay  a  ^oup  of  eight 
beside  a  group  of  seven,  it  is  clear  that  there  is  a  greater 
resemblaEce  between  the  group  of  eight  aud  the  group  of 
seven  than  there  is  between  the  group  of  three  and  the 
group  of  two.  Yet  in  both  cases  the  absolute  difference 
is  the  same — one  counter. 

The  principle  holds  also  for  magnitudes  which  are  not 
directly  perceived,  but  thought  of.  Everybody  recognises 
that  a  billion  and  one  is  more  like  a  billion  than  eleven  is 
like  ten.  So  in  the  ordinary  dealings  of  life,  if  we  have  to 
pay  or  receive  sums  amountiug  to  hundreds  of  pounds,  we 
feel  that  it  does  not  matter  about  odd  pence  ;  but  a  penny 
more  or  less  is  by  no  means  negligible  if  the  sum  to  be 
paid  or  received  is  under  a  shilling. 

We  may  then  conclude  that  degree  of  uulikeuess  between 
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extensiye  quantities  is  neither  identical  with  their  absolute 
difference  nor  proportioned  to  it. 

In  the  case  of  intensive  magnitudes,  such  as  the  loudness 
of  a  sound,  or  the  brightness  of  a  light,  there  is,  properly 
speaking,  no  arithmetical  difference,  because  we  cannot 
divide  such  magnitudes  into  parts,  so  as  to  find  a  numerical 
equivalent  for  each,  and  subtract  the  one  from  the  other. 
None  the  less,  there  may  be  in  intensive  magnitude  some- 
thing analogous  to  the  arithmetical  difference.  The 
velocity  of  a  moving  body  is  an  intensive  magnitude; 
but  it  is  a  magnitude  which  can  be  represented  by  a 
number  which  is  a  function  of  the  space  traversed  and 
the  time  which  it  takes  to  traverse  it.  It  may  thus  be 
treated  as  if  it  were  an  extensive  magnitude  capable  of 
addition  and  subtraction.  There  is  no  reason  why  the 
intensity  of  sensation  should  not  be  conceived  in  the  same 
way.  At  any  rate,  the  mere  fact  that  we  are  dealing  with 
intensive  magnitude  does  not  in  itself  constitute  an  in- 
superable objection  to  the  abstract  possibility  of  such  a 
mode  of  treatment.  Hence  there  is  in  principle  no  objec- 
tion to  Feclmer*s  attempt  to  correlate  increased  intensity 
of  sensation  with  increased  intensity  of  stimulus.  But  he 
was  over-hasty  in  supposing  that  equal  degrees  of  un- 
likeness  involved  equal  absolute  differences  of  quantity  in 
the  sensation.  On  the  contrary,  the  analogy  of  extensive 
magnitude  seems  to  show  that  degree  of  unlikeness  is 
correlated  with  relative,  not  absolute,  differences  in 
intensity  of  sensation.  Fechner's  problem  is  yet  to  be 
solved.  We  do  not  yet  know  the  law  which  connects 
increase  in  the  strength  of  the  stimulus  with  corresponding 
increments  of  sensation.  We  cannot  yet  assign  a  number 
which  shall  represent  degrees  of  loudness  or  brightness, 
as  the  number  obtained  by  dividing  the  sum  of  luiits  of 
time  into  the  sum  of  units  of  space  represents  velocity. 


for  equal  degrees  o£  unlikeness. 

A  stimulue  must  reach  a  certain  degree  of  intensity 
befure  it  can  produce  any  discernible  aeusatioa  at  all. 
Tbe  question  arises  whether  it  produces  any  sensation 
before  it  produces  a  discernible  sensation.  Proceeding  on 
the  general  analogy  of  the  results  we  liave  reached  in 
discussing  Weber 'a  law  we  must  assume  that  in  all  proba- 
bility it  does.  We  Lave  here  a  special  case  of  the  general 
relation  of  stimulus  t«  sensation.  Within  limits,  the 
sensation  varies  as  the  stimulus  is  increased,  without  the 
variation  becoming  pei'ceptible.  It  is  most  natural  to 
bring  the  ease  of  a  stimulus,  wliich  is  not  yet  intense 
enough  to  produce  a  disceruible  sensation  at  all,  under  the 
same  principle.  It  is  still  more  improbable  that  sensations 
which  escape  notice  merely  because  our  attention  is  other- 
wise occupied  have  no  existence  as  psychical  facf«.  Thus, 
from  our  present  point  of  view,  we  can  confirm  the 
doctrine  of  sub-Cunscioiis  sensations. 

§  4.  Limitation  of  Weber'j  Law.— We  have  spoken  of 
Weber'a  law  as  if  it  held  good  exactly  and  uuifoiinly  for 
all  sensations  i  bnt  as  a  matter  of  fact  this  is  far  from 
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being  the  case.  Many  deyiations  and  limitations  have  been 
discovered  by  experiment.  Verification  commonly  fails  for 
very  high  or  very  low  intensities  of  sensation.  In  view  of 
the  complexity  of  the  operative  conditions  this  is  not  in  the 
least  surprising.  We  might  suppose  the  law  to  be  per- 
fectly exact,  inasmuch  as' it  states  that  unlikeness  between 
sensations  depends  upon  their  relative  difference,  without 
supposing  that  this  relative  difference  is  determined  only 
by  difference  of  external  stimulation.  The  special  structure 
of  the  different  sense-organd  is  probably  an  important 
factor.  To  speak  of  nothing  else,  the  eye  and  the  ear 
have  sensations  of  their  own  due  to  internal  stimulation, 
which  it  is  difficult  to  allow  for.  * 


^  The  treatment  of  Weber's  law  in  this  chapter  follows  Meinong, 
Ueber  die  Btdeutung  dea  Weberschen  Oeaelzes,  etc. 


liae  our  internal  organs  are  generally  supplied  by  sensory 
nerves,  which,  from  all  parts  of  the  body,  are  perpetually 
conducting  a  multitude  of  impressions  to  the  centra!  ner- 
vous system.  On  the  resultant  effect  of  these  impulses,  and 
on  direct  affection  of  the  nervous  system  by  organic  con- 
ditions, it  depends  whether  at  any  moment  we  feel  well  or 
ill,  cross  or  complacent.  By  the  nature  of  our  organic 
sensations  in  the  morning  we  can  often  predict  whether 
the  day's  experiences  are  going  to  be  agreeable  or  dis- 
agreeable. The  feeling-tone  of  common  sensibility  deter- 
mines in  large  measure  the  feeling-tone  of  more  special 
experiences  in  the  way  of  sensations,  perceptions,  and 
ideas.  An  incident  which  might  be  pleasant  or  but 
slightly  disagreeable  if  we  were  feeling  fresh  and  "  fit," 
is  apt  to  bo  intensely  disagreeable  if  our  organic 
functions  are  out  of  order.  This  is  too  well-known  a 
fact  lo  need  extended  illuslration.  Smells  anil  tastes 
which  are  agreeable  to  the  healthy  person  may  be  highly 
unpleasant  to  the  invalid.  After  a  full  meal,  food  which 
was  previously  delicious  may  l^ecome  almost  nauseous ;  even 
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the  idea  of  it  may  be  unpleasant.  The  yerj  thought  of 
smoking  a  pipe  in  certain  states  of  body  may  be  repellent 
in  the  case  of  persons  who  usually  enjoy  the  use  of  tobacco. 
The  profound  alteration  of  organic  conditions  which  ac- 
companies pregnancy  produces  curious  ''longings"  and 
repugnances  for  articles  of  food.  It  thus  appears  that 
organic  conditions  directly  or  indirectly  influence  the  whole 
state  of  the  central  nervous  system.^  The  neural  processes 
connected  with  special  sensations  are  more  definitely  re- 
stricted and  localised.  The  experiences  due  to  common  sen- 
sibility are  difEusive  in  their  character.  They  give  to  the 
nervous  system  a  certain  general  predisposition,  and  on  the 
psychical  side  produce  a  certain  general  mood  or  temper. 

By  reflective  scrutiny  it  is  possible,  as  we  have  said,  to 
detect  special  components  of  the  total  complex  of  organic 
sensation,  such  as  those  due  to  the  heart-beat,  and  respi- 
ration, and  the  shiverings  of  cold  or  glows  of  warmth 
arising  from  contraction  or  dilatation  of  the  blood-vessels  at 
the  surface  of  the  body.  But  there  are  occasions  when  no 
special  effort  of  attention  is  required  to  detect  an  organic 
sensation.  The  experiences  immediately  due  to  a  tooth- 
ache, to  a  colic,  to  muscular  cramp,  to  a  bum,  a  bruise,  or 
a  blow,  usually  compel  attention,  whatever  other  interests 
may  compete  with  them.  When  one  organic  sensation  de- 
taches itself  from  the  mass  of  common  sensibility,  it  is  apt 
to  be  overwhelmingly  obtrusive.    Such  intense  experiences 

^  Besides  receiving  sensory  impressions  from  the  internal  organs, 
the  central  nervous  system  is  also  directly  affected  by  general 
organic  conditions,  and  in  particular  by  the  character  and  amount 
of  the  blood-supply  which  flows  to  it.  This  factor  must  also  con- 
tribute to  determine  the  general  nature  of  experience  as  pleasant  or 
unpleasant.  Its  relative  importance  as  compared  with  the  more 
indirect  effect  of  sensory  impressions  upon  the  internal  organs  is 
difficult  to  estimate. 


Tliej  have  comparative! j  little  value  for  cognitive  coa- 
soiouBiiesB.  They  contribute  comparatively  little  to  the 
discrimiti3.tioii  of  the  qualities  of  eiteran,!  bodies ;  and 
they  yield  only  more  or  less  vague  information  about  the 
condition  of  our  own  bodies.  When  we  have  received  a 
wound,  we  have  to  look  at  it  to  find  out  its  precise 
character,  and  the  proper  mode  of  treating'  it.  The  pain- 
seneation  itself  doea  not  yield  definite  knowledge. 

It  must  be  noted  that  those  sensations  which  are 
in  popular  language  called,  by  a  distinctive  application 
of  the  word,  paiiu,  have  other  characteriatica  besides 
their  mere  unpleasantness.  The  affective  tone  does  not 
exist  in  abstract  purity:  it  is  always  the  affective  tone 
of  some  sensation  having  a  more  or  less  detenninate 
character  of  its  own.  It  is  through  the  character  of 
the  accompanying  sensation  that  we  are  able  fo  dis- 
tinguish different  kinds  of  organic  paiu  or  plciisure. 
Thus  we  discriininate  from  eajjh  other  stinging,  piercing-, 
gnawing,  crushing,  beating,  shooting,  burning,  and 
innumerable  other  kinds  of  pain.  Hence  it  is  possible  to 
comjxire    pain- sen  sat  ions    in    other    respects     than    the 
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intensity  of  their  painfulness.  The  points  of  agreement 
and  difference  ore  to  a  large  extent  to  be  found  in  the 
temporal  and  local  distribution  of  the  constituents  of  a 
complex  experience.  Local  distribution  is  marked  bj 
such  terms  as  pricking,  shooting.  Temporal  sequence 
and  rhythmic  alternation  are  marked  by  such  terms  as 
throbbing,  beating,  and  the  like.  These  differentiating 
qualities  which  we  use  in  describing  the  varieties  of  pain- 
sensation  have  usually  little  cognitive  value  of  any  other 
kind.  So  far  as  cognitive  consciousness  is  concerned, 
their  main  function  is  fulfilled  in  enabling  us  to  detect 
and  express  the  difference  between  one  kind  of  pain  and 
another.  It  is  therefore  natural  that  in  naming  them  we 
should  apply  to  all  indifferently  the  common  word  pain. 
But  it  is  better  to  speak  of  pain-sensationa  than  of  pains,  in 
order  to  indicate  that  something  besides  mere  unpleasant- 
ness is  involved.  Markedly  analogous  experiences  may  also 
occur  without  any  intensely  disagreeable  feeling-tone.  A 
slight  bTun  may  retain  much  of  the  peculiar  prickly,  pungent 
quality  of  the  original  sensation  when  the  painfulness  has 
almost  or  quite  disappeared.  So  it  is  possible  occasionally 
to  detect  the  peculiar  throb  characteristic  of  a  toothache, 
and  the  tenderness  of  the  gum,  when  the  acutely  disagree- 
able phase  of  the  experience  has  passed  away  or  has  not 
yet  arrived.  Hunger  is  usually  unpleasant,  but  some- 
times the  beginning  of  it  does  not  appear  to  be  so. 

So  far  we  have  referred  only  to  those  distinctive  features 
which  serve  us  in  describing  the  difference  between  one 
pain-sensation  and  another.  But  there  are  undoubtedly 
other  differences  which  seem  incapable  of  analysis  and 
description.  This  follows  from  the  diffusive  nature  of 
organic  sensations.  The  particular  sensation  which  we 
regard  as  painful  may  have  its  origin  in  a  burn  or  a 
wound  in  a  particular  part  of  the  skin,  or  in  a  diseased 


Oi^nic  pains  and  pleasures  in  extreme  degrees  of 
intensity  reduce  to  a  minimum  cognitive  process  in  general. 
In  having  a  tooth  drawn,  our  consciousness  seems  to  con- 
sist in  a  single  thrill  of  mere  sensation.  Attention  to 
definite  objects  ceases  :  we  cannot  be  said  to  attend  evea 
to  the  sensation  itself,  except  in  the  vaguest  way.  We  do 
iiot  take  note  of  its  peculiar  qualities,  we  simply  feel  it. 
The  distinction  between  subject  and  object  is  for  the 
moment  more  or  leas  obscured.  It  remains  true  Uiat  the 
experience  has  a  peculiar  quality  which  might  be  analysed 
and  described  by  a  demon  which  had  taken  possession  of 
us  and  was  watching  our  mental  processes.  But  no 
approach  to  such  aualysia  and  description  is  possible  to  ua 
until  the  experience  is  over,  and  we  can  calmly  regard  it 
in  retrospect. 

§  2.  The  Special  SeiiBations. — Wo  now  turn  to  consider 
the  special  sensations  of  sight,  sound,  smell,  taste,  touch, 
and  temperature.  The  aEfeclive  tone  of  these  sensations 
varies,  first,  with  their  intensity,  secondly,  with  their 
duration,  and  thirdly,  with  their  quality. 

{i)  Uany  of  them  in  a  low  grade  of  iutonsity  appear  to 
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be  virtuallj  neutral.  All  of  them  acquire  appreciable 
affective  value  as  their  intensity  becomes  increased.  Some 
of  them  are  unpleasant  even  when  they  are  weak.  All  of 
them  become  unpleasant  when  intensified  beyond  a  certain 
point.  Before  reaching  this  point  they  nearly  all  have  an 
agreeable  phase ;  after  reaching  this  point  they  continue 
to  be  more  and  more  disagreeable  as  intensity  increases. 
It  is  a  matter  of  dispute  whether  there  is  any  sensation 
which  is  constantly  disagreeable  in  whatever  phase  of 
intensity  it  appears.  It  is  always  possible  to  urge  that 
though  a  sensation  is  generally  disagreeable,  it  might  be 
agreeable  if  it  could  be  made  weak  enough. 

As  an  example  of  a  pleasant  phase  of  an  experience 
which  everybody  would  regard  as  absolutely  disagreeable 
from  its  very  quality,  we  may  quote  the  following  from 
Mr.  H.  E.  Marshall :  "I  remember  well  once  having  been 
aroused  from  serious  thought  in  a  railway  carriage  by  a 
delicious  odour,  and  the  words  '  What  a  delightful  per- 
fume !  *  were  actually  formed  in  thought.  Almost 
immediately  the  smell  changed  to  disagreeableness  with 
growing  intensity,  and  there  appeared  evident  the  intensely 
disagreeable  smell  emitted  by  a  polecat  which  had  been 
killed  by  the  train." ' 

We  may  formulate  the  general  rule  for  the  relation  of 
intensity  and  affective  tone  as  follows.  A  sensation  must 
reach  a  certain  minimum  of  intensity  in  order  to  have  an 
appreciable  feeling-tone.  Further  rise  in  intensity  of 
sensation  is  accompanied  by  a  rise  in  intensity  of  feeling- 
tone.  If  the  sensation  is  initially  unpleasant,  its  un- 
pleasantness continues  to  increase  as  the  sensation  is 
intensified.  If  it  is  initially  pleasant,  the  pleasantness 
increases  to  a   certain    maximum,    at    which  it  remains 

1  Pairit  Pleamire,  and  Aesthetics^  p.  288. 


pnckh  or  pant;ent  cliarai,ter  probibh  due  lo  stiunilatiou 
oi  iieat  spots  as  distingiitshed  from  w  iruith  spots  iu  tbu 
part  of  the  sUiu  affected  So  a  brig-ht  ii^lit  may  continue 
tj  give  pleasuio  when  it  is  s)  intense  that  the  effort  to 
accommodate  the  e\e  to  it  is  uupleaadiit  But  there  are 
other  cvaea  m  which  it  is  mui-h  more  difliLult  to  assign 
definitely  the  source  of  tlie  collateral  unpleasantness. 
However  intense  sweetness  may  be,  it  scare  ely  seoins  to 
become  in  its  own  intrinsic  uitiire  disxt^reeible.  At  the 
same  time  it  may  exiite  stron;;  dis^ii^t  which  seems  to 
l>e  conuPLtod  with  accompanying  orgiuic  sensations  uot 
easy  to  analyse  or  describe 

(2)  The  depeudeuce  of  fetlmg  tone  on  duration  varies 
in  nature  according  as  the  sensation  is  continuously  main- 
tained or  repeated  intermittently. 

The  following  is  the  general  formula  for  variatitms  of 
feeling-tone  with  tlio  coulinuous  persisl«nixs  of  the  sensa- 
tion in  time.     The  feeling-f-ouo  increases  in  intensity  to  a 

'  See  A.  Lclimiiiiii,  Die  Hauptgefcize  dcx  mciachlichui  Gtfi-IJs- 
/eAi-«^,  p.  181. 
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maximum.  If  the  sensation  is  pleasant,  it  continues  for 
some  time  at  this  maximum,  and  then  gradually  becomes 
less  agreeable,  and  in  the  end  distinctly  disagreeable.  If 
the  sensation  is  initially  unpleasant,  the  maximum  persists 
for  a  much  longer  period  than  in  the  case  of  agreeable 
sensations.  After  this,  the  unpleasantness  may  become 
fainter,  but  it  never  passes  into  pleasantness,  and  it  is 
always  liable  to  reappear  at  intervals  in  more  intense 
phases. 

The  same  remarks  which  we  made  about  the  transition 
from  pleasantness  to  unpleasantness  with  rise  in  intensity 
apply  to  the  same  transition  as  dependent  on  continuous 
persistence  in  time.  Here  also  collateral  elements  of  a 
disagreeable  kind  are  introduced  into  the  experience  before 
the  primary  sensation  becomes  in  itself  unpleasant.  The 
illustrations  of  the  bright  colour  and  of  the  sweet  taste 
may  be  transferred,  mutatis  mutandis,  to  the  case  of 
duration.  A  boy  eating  sugar-plums,  if  he  continues  to 
indulge  himself  beyond  a  certain  point,  has  disagreeable 
sensations  distinctly  traceable  to  thd  stomach  and  other 
internal  organs,  while  the  sweetness  itself  remains 
sufficiently  agreeable  to  tempt  him  to  go  on  eating.  But 
even  apart  from  such  definitely  assignable  collateral 
accompaniments,  there  may  be  a  surfeit  of  sweetness, 
though  sweetness  remains  in  itself  an  agreeable  taste. 
Doubtless  this  is  due  to  some  general  organic  effect 
hard  to  define  by  introspective  analysis.  Sometimes  the 
disagreeableuess  is  simply  due  to  tedium ;  if  we  gaze  at 
a  bright  colour  too  long  we  feel  bored  because  of  the 
suspension  of  other  activities,  although  the  colour  con- 
tinues to  be  pleasing. 

The  case  in  which  the  sensation  is  repeated  inter- 
mittently is  in  many  ways  analogous  to  that  in  which  it 
persists  continuously.     If  the  repetition  is  too  frequent, 


olives,  or  of  the  drinker  for  his  bitter  bder,  are  cases  in 
point.  The  effect  is  especially  noticeable  when  originally 
unpleasaut  aeusations  have  become  pleasant  by  repetition. 
The  uervuus  syatom  haa  adapted  itself  to  certain  modes 
of  excitation  retaruing  at  certain  intervals,  and  their 
absence  produces  a  disturbance  of  neural  equilibrium.  If 
a  person  is  in  the  habit  of  using  tobacco  oaly  at  fixed 
times  in  the  day,  the  craving  is  apt  to  arise  exclusively 
at  these  times.  The  omissiou  of  a  customary  early  morn- 
ing pipe  may  trouble  the  smoker  in  the  early  morning, 
but  the  craving  may  pass  away  and  not  recur  during  the 
day. 

(3)  We  have  seen  that  there  are  probably  some  sen- 
sations which  are  disagreeable  in  all  phases  of  intensity. 
Others  become  disagreeable  at  a  very  low  intensity.  In 
the  case  of  others,  such  as  sweetness,  it  is  not  quite  certain 
that  they  ever  become  intrinsically  disagreeable,  even  when 
they  are  most  intense.  It  follows  that  quality  of  aenaation 
is  a  most  important  factor  in  determining  affective  tone. 
We  can  do  little  to  explain  in  detail  why  one  quality  as 
Buch  is  predominantly  agreeable  and  another  predominantly 
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disagreeable.  The  nearest  approach  to  an  explanation  is 
found  in  the  special  case  of  certain  complex  sensations. 
The  disagreeableness  of  dissonance  is  due  to  the  presence 
of  beats  which  interrupt  the  uniform  course  of  the  periodic 
stimulation  of  the  organ  of  hearing.  The  attention  has 
adapted  itself  to  a  certain  rhythm  of  excitation,  and  this 
rhythm  is  disturbed  by  the  beats.  The  disagreeableness 
of  a  flickering  light  may  be  similarly  accounted  for.  We 
have  no  similar  reasons  to  assign  why  certain  combinations 
of  odours  and  tastes  are  agreeable,  and  others  disagreeable. 
§  3.  SnrplnB  Excitation. — It  is  clear  that  the  agreeable 
or  disagreeable  feeling  arising  in  connexion  with  the 
occurrence  of  a  sensation  may  not  be  wholly  due  to  the 
quality  or  intensity  of  the  sensation  itself.  "If  one  is 
listening  to  a  series  of  sounds,  or  looking  intently  at  some 
object,  the  feeling  of  '  distraction '  caused  by  being  spoken 
to  in  a  whisper,  or  lightly  touched,''  is  comparable  with 
sharp  physical  pain.^  The  whisper  or  the  light  touch 
may  be  in  no  way  disagreeable  in  themselves  ;  they  may 
be  virtually  neutral ;  but  they  set  up  a  general  nervous 
and  bodily  disturbance,  correlated  with  a  general  mental 
disturbance,  of  an  intensely  unpleasant  character.  A 
similar  shock  is  experienced  when,  in  the  process  of  going 
to  sleep,  we  are  startled  by  some  sudden  sound,  which 
need  not  be  especially  loud.  There  is  in  such  cases  a 
diffused  excitement  of  the  nervous  system,  produced  by 
the  sensation,  and  superadded  to  that  special  excitement 
which  is  immediately  correlated  with  the  existence  of  the 
sensation.  Following  Professor  Ladd,  we  may  call  this 
diffused  effect  the  "  surplus  "  excitation.  Its  occurrence 
is  by  no  means  confined  to  such  exceptional  experiences  as 
that  of  being  startled;    on  the  contrary,   all   sensations 

*  Ladd*s  Descriptive  Psychology ^  p.  199. 


wliole  man  a-gog";  the  strong  pleasure  or  displeasure 
sometimes  produced  by  stroking,  ticklinij,  or  rubbing,  ia 
not  immediately  due  to  the  quahty  and  iQtensity  of  the 
tactile  sensations  themselves  but  to  the  surplus  excitement 
they  produce.  We  mentioned  pre^  loush  that  sensations  m 
themselves  agreeable  may  in  the  r  general  effcot  be  «n 
pleasing,  and  we  found  that  the  collateral  unpleasantness 
can  only  iu  part  be  aecounte  1  for  1  v  the  concomitania  of 
defiuitely  assignable  and  descril  able  experiences  But 
surplus  escitatiou,  with  consequent  modihi,itioii  of  com 
mon  sensibility,  adequately  expl  i  ns  these  subtle  and 
evasive  affections  of  cons  lousness 

It  is  lai^ly  from  this  point  of  view  thit  we  have  to 
accouut  for  what  we  are  occustomel  to  call  different  kinds 
of  pleasant  or  painful  foeling  Tluie  ire  not  varieties  of 
pleasaiituess  or  uupk'isaufu  ss  is  there  are  varieties  of 
colour  or  sound.    Tlie  distiuettons  we  here  make  are  ulti- 

'  Hence  tlieru  U  nn  sliiirplv  inirkeil  line  iif  ilmnarontion  between 
piiin-swiisiiliou  anil  the  diniijiv,  iiblencsti  of  spt-cial  Benaiilion.     Wlien 
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mately  referable  to  qualitative  differeaces  in  the  concomi- 
tant sensations.  But  the  agreeableness  or  disagreeableness 
of  the  sensations  of  special  sense,  such  as  colours  or  tones 
or  tastes  or  smells,  have  peculiar  characteristics  of  this 
kind  which  are  not  traceable  to  the  nature  of  the  special 
sensations  themselves,  but  to  attendant  experiences  due  to 
surplus  excitation. 

In  this  way  we  are  able  to  account  for  the  seeming 
qualitatiye  diversity  of  the  affective  tone  of  different  sensa- 
tions which  agree  in  being  pleasant  or  unpleasant.  **  The 
way  we  feel,''  says  Professor  Ladd,  "  is  not  by  any  means 
precisely  the  same  for  all  equally  pleasurable  or  equally 
painful  tastes  and  smells.  Some  agreeable  sweet  odours 
are  described  as  '  heavy/  and  others  as  having  an  '  enliven- 
ing *  or  *  spicy  *  quality." '  Compare,  for  instance,  the 
heliotrope  and  the  Japanese  lily.  The  strong  organic 
effect  which  may  be  produced  by  a  powerful  odour  is 
shown  by  its  sometimes  causing  highly  susceptible  persons 
to  faint.  "  Pleasant  coolness  is  '  refreshing ' :  pleasant 
warmth  is  *  cherishing.' .  .  .  Musicians  have  always  attached 
different  distinct  kinds  of  feeling  to  different  musical  in- 
struments,*' and  ''  to  different  keys  and  chords.  .  . .  The 
'  grave '  feeling  belonging  to  the  bass  register  is  different 
otherwise  than  in  mere  quantity  of  pleasure-pain  from  the 
*  stirring  *  of  the  tenor."  •  These  various  experiences  tend 
to  induce  certain  moods  having  affinity  with  distinctive 
emotions.  The  same  is  true  in  a  less  degree  of  colours. 
"  Bright  light  and  mellow  light  produce  differences  in  the 
character  of  the  equally  pleasurable  feeling  which  may 
result."  •  Goethe  contrasts  the  "  cheerfulness  "  of  a  view 
as  seen  through  yellow  glass  with  its  "  moumfulness  "  as 
seen  through  blue  glass.     These  differences  in  affective 

»  Op.  cit,,  p.  184.  ^Op.eit.,  p.  185.  »  Ibid. 
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and  iu  tbe  respiratory  moTementa,  wliile  the  subject  is 
uiiileryoiag  pleaaMit  or  unpleasant  expeiienees.  The 
Tariiitions  niaj  be  recorded  by  a  curre  irai'f^il  upon  a 
revolving  cylinder.  The  curve  for  the  volume  of  tlie 
limb  indicates,  Iveaides  larger  and  longfir  variations,  alao 
smaller  and  shorter  variations  due  to  tlie  lioatof  the  pulse. 
Those  experiments  justify  the  assumption  that  alt  sen- 
sations having  a  distinctly  appreciable  affective  tone  produce 
a  diffused  oi^nic  effect,  which  differs  broadly  in  a  cliarac- 
teristic  way,  according  as  they  are  ])leasant  or  unpleasant. 
The  difference,  however,  is  not  of  a  kind  which  would 
warrant  us  in  regarding  the  organic  changes  as  the  only  or 
main  cause  of  the  pleasautnesit  or  unpleasantness. 

There  thus  appear  to  be  tlii-ee  factors  which  may  con- 
tribute to  determine  iiffective  trone :  (1)  The  sensation  itself; 
(2)  The  diffused  excitement  of  the  nervous  system  whicli 
it  may  proi.luce  ;  (3)  The  effect  of  this  diffused  eicitatioa 
on  the  orgauinm  by  the  consequent  alterations  of  common 
sensibility  which  arise  from  the  altered  state  of  the  internal 
organs.  All  three  factors  probably  contribute  to  the  result 
in  varying  degrees  according  to  circurast.inces. 
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§  4.  Hedonic-tone  and  Organio  Welfare. — Most  psjcho- 
logists  support  the  general  thesis  that  the  processes  corre* 
sponding  to  agreeable  sensation  promote  organic  welfare, 
and  that  those  corresponding  to  disagreeable  sensation  are 
injurious.  Stated  more  definitely,  this  means  that  agree- 
able process  contributes  to  efficient  discharge  of  function 
in  the  organs  which  it  affects,  and  that  disagreeable  pro- 
cess disables  the  organs  it  affects.  There  are  two  senses  iu 
which  the  general  proposition  can  be  understood.  The 
meaning  raaj  be  that  on  the  whole  and  in  the  long  run  a 
pleasant  experience  contributes  to  the  welfare  of  the  organ- 
ism. The  proposition  understood  in  this  sense  no  doubt 
holds  good  as  a  general  rule,  buC  it  is  a  rule  which  has 
many  exceptions.  Ajij  race  of  animals  which  should  as  a 
rule  be  pleased  bj  conditions  injurious  to  them  and  pained 
by  conditions  beneficial  to  them,  would  certainly  perish  in 
the  struggle  for  existence.  But  to  preserve  the  species  iu 
the  struggle  for  existence,  it  is  not  necessary  that  pleasure 
should  infallibly  and  universally  coincide  with  ultimate 
benefit,  and  that  displeasure  should  infallibly  and  univer- 
sally coincide  with  ultimate  injury.  Hence  we  find  that 
many  things  may  be  agreeable  which  are  injurious,  and 
that  inversely  many  poisons  are  palatable.  Intoxication  is 
very  bad  for  the  health ;  but  it  may  be  very  pleasant. 

If  we  are  to  establish  a  universal  law,  we  must  consider 
only  the  immediate  vital  activity  at  the  moment  in  which 
the  pleasant  or  painful  sensation  occurs.  Sugar  of  lead 
has  a  sweet  taste,  which  is  pleasing  at  the  moment ;  this 
pleasing  taste  may  in  itself  be  favourable  to  vital  activity, 
although  the  substance  which  occasions  it,  when  introduced 
into  the  blood,  acts  as  a  deadly  poison.  Similarly,  a 
bitter  drug  which  is  disagreeable  to  the  taste  may  have  a 
beneficial  medicinal  effect.  The  beneficial  effect  is  not 
due  to  the   disagreeable  bitterness,  but  to  subsequent 


pleasing  phases  of  iutoxicatiou  is  much  more  free  and 
expaiiHive  than  in  a  state  of  perfect  sobriety.  "Wo  all 
know  tliat  champagne  promotea  conversation  liaving  a 
certain  kind  of  brilliancy  :  and  we  all  know  that  tlie 
opinions  expressed  and  tlio  argmnonts  used  are  not  likely 
to  bfttr  esaiiiination  in  solter  momenta.  Even  when  there 
is  no  varied  flow  of  ideas,  even  wlien  a  man  persists  in 
i-eiteratiug  tiiesame  tiling  over  and  over  again,  his  pleasure 
is  connected  with  the  fact  that  the  point  he  ia  urging 
presents  itself  to  him  with  peculiar  vividnesa  and  intensity. 
Thus  it  appears  that  in  the  pleasing  stages  of  intoxication 
a  man  is  disabled  from  cerlAin  higher  forms  of  mental 
function;  but  he  does  not  liave  disru^reeable  feelings, 
simply  because  conscious  activity  in  these  diiTctions  is 
Bus^iended.  On  the  other  hand,  the  kind  of  conscious 
activity  which  continues  to  go  on  is  not  impaired,  but 
intensified,  and  he  couseijnently  feela  pleasure. 

In  this  last  example,  we  have  referred  especially  to 
process  in  the  central  nervous  system.  It  is  in  this  only 
that,  as  psychologists,  we  have  an  essential  interest, 
pleasure  and  (wiin  are  stivfes  of  conscious ueaa,  and  con- 
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sciousness  is  immediately  correlated  with  neural  process. 
Hence,  the  question  which  really  concerns  us  is  whether 
disagreeable  processes  are  essentially  connected  with  ob- 
struction or  disablement  of  conscious  and  correlated  nervous 
activity,  and  agreeable  processes  with  the  free  and  unob- 
structed flow  of  such  activity.  If  we  state  the  question  in 
this  form  it  seems  that  the  answer  must  be  distinctly 
affirmative.  Disagreeable  sensations,  in  proportion  to 
their  intensity,  obstruct  and  disturb  mental  process  and 
the  motor  activities  which,  for  their  effective  discharge, 
require  conscious  guidance.  Everybody  knows  how  diffi- 
cult it  is  to  think  or  act  efficiently  with  a  toothache  or  a 
headache,  even  though  the  desire  to  do  so  is  strong.  It  is 
not  merely  that  the  painful  sensations  divert  attention; 
this  is  true  of  pleasant  sensations  also,  of  similar  intensity ; 
the  point  is  that  the  disagreeable  sensations  positively 
disorder  and  enfeeble  thought  and  action,  when  the 
endeavour  is  made  to  think  or  act.  Of  course,  if  the 
disagreeableness  arising  from  this  or  that  special  sensation 
is  faint,  and  if  the  total  state  of  consciousness  is,  on  the 
whole,  agreeably  toned,  in  spite  of  the  presence  of  this  or 
that  disagreeable  item,  the  obstruction  to  mental  activity 
may  not  be  appreciable.  But  in  principle  it  seems  a  safe 
generalisation  that  agreeable  experience  is  favourable,  and 
disagreeable  experience  is  unfavourable,  to  the  effective 
discharge  of  mental  functions. 

§  5.  Affective  Tone  and  Conative  Tendency.  —  Some 
pleasures  of  sense  are  dependent  on  pre-existing  conations. 
There  are  sense-cravings  connected  with  the  primary  organic 
needs,  such  as  the  need  for  food  and  drink ;  and  the  gratifi- 
cation of  these  cravings  is  a  source  of  sensuous  pleasure. 
Similarly,  the  induced  cravings  for  tobacco  and  alcohol, 
which  recur  of  themselves  at  intervals,  give  a  pleasure 
when  they   are  appeased  which  is  quite  distinguishable 
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perience.  The  unpleasant  experience  is  coincident  with  a 
conative  tendency  which  requires  for  its  satisfaction  tlie 
discontinuance  of  the  eiperience.  While  pleasure  lasta, 
conation  is  being  satisfied ;  it  is  workint;  itself  out.  When 
satiety  is  reached,  it  has  been  satisfied  ;  it  Aim  worked 
itself  out  and  reached  its  termination.  Until  satiety  ia 
reached,  there  is  always  a  tendpncy  for  the  process  to  go 
on.  If  the  pleasing  sensory  process  is  discontinued  or 
obstructed  Ixifore  satiety  is  reached,  the  conation  continues 
and  is  intensified  ;  there  is  added  to  the  tendency  to  con- 
tinue the  pleasing  sensation  the  tendency  to  get  rid  oE  the 
unplcasing  state  due  to  its  interruption.  The  original 
conative  tendency,  which  was  in  proeeaa  of  being  gratified, 
is  transformed  into  a  thwarted  craving.  Suddenly  snatch 
away  the  Ixittle  from  the  baby  who  ia  complacently  suck- 
ing it,  and  you  will  have  a  picture  of  the  situation  referred 
to.  The  reverse  of  all  this  holds  good  of  disagreeable 
experiences.  To  discontinue  them,  however  abruptly,  is 
to  ffivB  satisfaction  and  not  dissatisfaction.    Their  con- 
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tinuanoe  always  thwarts  and  never  appeases  the  conative 
tendency  which  is  essentially  connected  with  their  exis- 
tence. 

It  should  be  carefully  noted  that  we  distinguish  between 
ultimate  satisfaction  and  the  process  of  becoming  satisfied. 
Ultimate  satisfaction  is  attained  only  when  satiety  is 
reached — only  when  the  subject  has  had  enough  of  the 
pleasant  experience,  so  that,  if  it  were  still  maintained,  it 
would  cease  to  please  him.  Pleasure  is  found  in  the 
process  of  becoming  satisfied,  not  in  its  completion.  Its 
completion  is  its  termination,  and  therefore  the  termina- 
tion of  its  affective  tone. 

Any  pleasing  sense-experience,  when  it  has  once  taken 
place,  may,  on  subsequent  occasions,  give  rise  to  a  conation, 
when  its  conditions  are  only  partially  repeated,  as  when 
the  object  with  which  it  is  connected  is  perceived,  or  the 
corresponding  idea  is  reproduced.  The  impulses  and  desires 
thus  occasioned  have  both  agreeable  and  disagreeable 
phases.  They  are  for  the  most  part  agreeable  when  gratifi- 
cation comes  quickly,  or  is  anticipated  with  confidence. 
They  are  disagreeable  when  gratification  is  long  withheld, 
especially  if  it  be  withheld  in  a  tantalising  way,  so  as  to 
produce  disappointment  or  a  series  of  disappointments. 
The  experience  is  also  apt  to  be  more  or  less  disagreeable 
when  anticipation  is  not  confident,  but  doubtful  and 
hesitating. 

§  6.  Oeneral  Theory. — Whatever  conditions  further  and 
favour  conation  in  the  attainment  of  its  end,  yield  pleasure. 
Whatever  conditions  obstruct  conation  in  the  attainment 
of  its  end,  are  sources  of  displeasure.  This  is  the  widest 
generalisation  which  we  can  frame,  from  a  purely  psycho- 
logical point  of  view,  as  regards  the  conditions  of  pleasure 
and  displeasure  respectively.  Its  application  to  the  affective 
tone  of  sensation  is  already  contained  in  the  last  section. 
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tiou  are  eeparatcd  in  time.  Prom  the  verj  beginning  they 
appear  to  coincide.  Prom  the  very  beginning  a  pleasing 
pr'jcesa  is  a  process  which  tends  to  maintain  itself. 

We  may  periiapa  hope  to  attaja  a  more  dclinite  insight 
into  the  ultimate  conditions  which  determine  the  feeling- 
toue  of  sensation  from  the  physiological  side.  But,  from 
that  side  we  have  not  at  present  aoy  direct  knowledge  of 
flie  iienrous  processes  inTolved.  We  can  only  frame 
hypotheses  to  cover  the  psychological  data. 

If  we  attempt  to  translate  into  physiological  langua^ 
the  general  relations  of  pleasure  and  displeasure  respec- 
tively to  conative  tendencies,  perhaps  the  best  reiiult  we 
can  obttiiu  is  the  following.  Conation  in  general  appears 
to  correspond  to  a  disturbance  of  nervous  equilibrium,  and 
its  completed  satisfaj^tion  to  a  restoration  of  equilibrium. 
The  conditions  of  displeasure  not  only  disturb  nervous 
equilibrium,  but  also,  so  long  as  f  hey  continue,  obstruct 
the  processes  by  which  it  tends  to  be  restored.  On  the 
other  hand,  the  continuance  of  tl^conditious  of  pleasure 
is  a  factor  positively  operative  in  thS  restoration  of  equili- 
briuin.     It  is  evident  that  even  if  this  view  of  the  case  be 
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granted,  there  is  still  abundant  room  for  further  specula- 
tion as  to  the  precise  nature  of  the  physiological  processes 
corresponding  to  pleasure  and  displeasure  respectivelj. 
The  most  favoured  theories  of  the  kind  connect  these 
opposite  affectiye  tones  with  the  relations  of  wear  and  repair 
in  the  nervous  system.  Explanations  based  on  this  general 
principle  assume  many  different  forms ;  our  ignorance  of 
the  exact  nature  of  the  complex  chemical  processes  involved 
in  assimilation  and  dissimilation  of  tissue,  and  of  their 
connexion  with  functional  activity  and  repose,  leaves  much 
room  for  speculation.  The  simplest  form  of  statement  is 
that  when  wear  outruns  repair  the  experience  is  displeasing, 
and  that  when  repair  outruns  wear  the  experience  is 
pleasing.  On  this  view,  however,  it  is  difficult  to  account 
for  the  fact  that  pleasures  may  be  exhausting. 

Mr.  H.  R.  Marshall  has  propounded  a  theory  which  lays 
great  stress  on  the  building  up  of  tissue  during  periods  of 
functional  repose.  Pleasure,  according  to  him,  depends 
upoA  a  surplus  of  stored  energy  acquired  during  the 
inactioii  of  the  organ.  Where  this  siuplus  does  not  exist 
or  has  been  consumed,  the  corresponding  experience  will 
be  virtually  neutral,  so  long  as  repair  keeps  pace  with  wear 
in  the  course  of  functional  activity.  If  wear  outruns 
repair,  the  corresponding  experience  is  unpleasant.  There 
is  much  to  be  said  in  favour  of  this  view,  and  Mr. 
Marshall  has  said  it  with  great  clearness  and  force. 
Fatigue  is  in  general  a  source  of  disagreeable,  and  fresh- 
ness of  agreeable,  experience.  Of  course,  the  fatigue  or 
the  freshness  must  be  that  of  the  special  tissues  engaged 
in  the  functional  activity.  **  After  the  quiet  of  the  night- 
hours  the  bird-song,  as  we  awake,  is  more  than  usually 
pleasurable;  the  rested  eye  sees  beauty  in  all  colours. 
The  rubbing,  at  our  morning  bath,  of  the  skin,  which  has 
not  dm-iug  the  night  felt  the  normal  friction  of    our 


330  '  PSYCHOLOGY.  [bk.  ii.,  ch.  viii. 

clothing;  the  flayour  of  some  special  food  to  which  we 
have  been  accustomed,  but  which  has  not  lately  been 
tasted — all  are  pleasurable."  ^  A  pleasant  sensation,  when 
too  long  continued,  will  become  unpleasant,  because  the 
stored  surplus  is  used  up.  What  is  a  surplus  relatively  to 
one  intensity  of  stimulation,  will  not  be  a  surplus  relatively 
to  a  higher  intensity ;  hence  by  gradually  increasing  the 
intensity  of  a  stimulus,  we  pass  from  pleasant  to  un- 
pleasant phases  of  an  experience.  The  theory  accounts 
for  many  relevant  facts.  But  it  presents  grave  diffi- 
culties, if  we  attempt  to  base  on  it  the  whole  explanation 
of  the  feeling-tone  of  sensation ;  and  in  my  opinion  it 
presents  insuperable  difficulties  if  we  attempt  to  cover  by 
its  means  all  the  pleasures  and  pains  of  perceptual  and 
ideational  activity.  At  present  we  are  only  concerned 
with  sensation. 

One  obvious  objection  arises  from  the  dependence  of 
feeling-tone  on  quality  as  well  as  quantity  of  sensation. 
Why  should  some  sensations  be  impleasant  at  a  very  low 
intensity,  and  others  be  pleasing  even  at  a  very  high 
intensity  P  Why  should  a  comparatively  small  degree  of 
bitterness  or  acidity  be  disagreeable,  while  a  comparatively 
high  degree  of  sweetness  is  agreeable?  Mr.  Marshall 
replies  that  there  is  a  great  variation  in  storage  capacity, 
in  the  case  of  difiEerent  sensation-processes.  This  explana- 
tion is  probable  enough  in  some  cases.  Where  a  function 
recurs  with  great  frequency  and  regularity,  and  without 
much  variation  of  intensity,  as  respiration  does,  we  should 
not  expect  any  large  storage  of  energy.  On  the  other 
hand,  where  stimuli  occur  irregularly,  and  with  great  varia- 
tions of  intensity,  the  organism  can  only  provide  against 
them  by  storing  up  a  surplus  in  advance.     But  there  are  a 

^  Fain,  Pltaeure,  and  Aeilheiics,  p.  200. 
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large  number  of  instances  in  which  no  such  explanation 
appears  applicable.  Why  should  the  same  person  dislike 
the  smallest  trace  of  vanilla,  and  keenly  enjoy  doyes  or 
cinnamon  ?  Why  should  the  same  person  enjoy  beef  and 
hate  mutton  ?  To  account  for  such  dilEerences  by  variation 
in  storage  capacity  seems  forced. 

A  more  important  difficulty  is  connected  with  the  con- 
ception of  a  surplus.  How  are  we  to  fix  what  is,  and  what 
is  not,  surplus  energy  ?  Mr.  Marshall  says  that  there  is  a 
pleasure-giving  surplus  **  whenever  the  energy  involved  in 
the  reaction  to  a  stimidus  is  greater  than  the  energy  which 
the  stimulus  habitually  calls  forth,"  and  that  pain  is  ex- 
perienced "  whenever  the  physical  action  which  determines 
the  '  sensation '  is  so  related  to  the  supply  of  nutriment  to 
its  organ  that  the  energy  involved  in  the  reaction  to  the 
stimulus  is  less  in  amount  than  the  energy  which  the 
stimulus  habitually  calls  forth."  ^  There  is  ambiguity  in 
this  statement.  The  effect  produced  by  a  stimulus  varies 
with  its  intensity ;  when  Mr.  Marshall  speaks  of  *'  the 
stimulus,"  does  he  mean  the  same  kind  of  stimulus  in  the 
same  degree  of  intensity,  or  the  same  kind  of  stimulus 
in  varying  degrees  of  intensity  ?  If  he  means  to  include 
varying  degrees  of  intensity,  his  case  obviously  breaks 
down  altogether ;  for  when  a  stimulus  is  unusually  intense 
it  is  often  unpleasant,  although  the  effect  which  it  pro- 
duces is  greater,  and  not  less,  than  that  which  we  are 
accustomed  to 

On  the  other  hand,  if  he  means  the  same  stimulus  in 
the  same  degree  of  intensity,  only  a  comparatively  small 
group  of  facts  is  available  for  verifying  his  hypothesis. 
The  instances  in  which  the  same  kind  and  intensity  of 
stimulus  yields  alternately  pleasure  and  pain  to  the  same 

^Op.cU,y  pp.  204-206. 


On  Mr.  Marshall's  view  we  should  expect,  aa  an  accom- 
pauimeDt  of  the  diminishing  effect  of  the  stimulus,  iin 
increase  and  not  an  abatement  of  painfulness.  This  lea,ds 
up  to  another  objection ;  the  intensity  of  uupleasautnesa 
appears  to  be,  iu  general,  proportioned  to  the  intensity  of 
the  unpleasant  experieni^e.  If  Mr.  Marshall  were  right  iu 
affirming  that  unpleasant  stimulation  produces  a  smaller 
effect  than  pleasant  stimulation,  we  should  expect  uu- 
pleosantneaa  of  all  kinds  to  be  very  much  faint«r  than  we 
actually  find  it  to  be. 

We  have  discussed  Mr.  Marshall's  views  because  they 
form  a  very  favourable  esainple  of  the  theory  which  traces 
pleasure-pain  to  wear  and  repair  of  nervous  tissue.  In 
general,  we  may  conclude  that  a  lat^e  part  of  the  explana- 
tion, at  least  for  sense  pleasure  aud  pain,  may  be  found  on 
these  Hues.  But  no  theory  framed  on  these  lines  has  been 
so  fonnulated  as  to  cover  tlie  whole  ground  successfully 
even  for  sensation,  and  they  arc  all  beset  by  special  diffi- 
culties. After  all,  it  is  not,  a  priori,  likely  that  merely 
quantitative  couditious  will  be  found  adequate  to  account 
for  the  facts.  Considering  the  great  complexity  of  the 
chemical  processes  in  organic  tissues  in  interaction  with 
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the  blood-supplj,  there  may  be  all  kinds  of  qualitative  as 
well  as  quantitative  variations.  For  instance,  the  accumu- 
lation of  waste-products  in  the  blood  may  be  a  very 
important  factor.  It  is  possible  that  what  takes  place  in 
repose  and  restores  the  freshness  of  organs  is  rather  the 
removal  of  these  waste  products  than  the  actual  building 
up  of  tissues.  There  are  considerations  which  tend  to 
show  that  the  building  up  of  tissue  takes  place  mainly 
during  functional  activity  rather  than  during  functional 
repose.  We  know  that  tissues  suffer  atrophy  or  degenera- 
tion  if  they  are  long  disused.  We  merely  refer  to  this 
point  in  order  to  show  how  speculative  and  insecure,  in 
the  present  state  of  our  knowledge,  hypotheses  of  this 
kind  are. 


Instinct. 

§  1.  Introductory. — Wiion  we  say  tliat  a  bodily  action 
or  iiieuliLl  pnicesa  is  instinctive  or  dno  to  iiistiucl.,  wliat- 
pv(^r  elsft  may  be  meauf  it  ia  iin[ilif«l  tbat  tlie  iMnlily  a^-lion 
or  meutal  process  is  not  acqnirtnl  tliruu^li  f  xiM-riciici!  but 
tliat  it  has  ite  source  in  tlie  inborn  constitution,  bodily  or 
mental  or  botli,  of  tlie  individual.  On  tbe  otliei-  hand,  it 
is  clear  that  not  all  connate  cnJinvnients  of  this  kind  are 
properly  called  instinctive.  Otlierwise  the  tenn  would 
cover  all  cases  of  reHcs:  aetion,  anil  it  could  bo  ext^'ndeil  to 
the  iMJhavioiir  of  plants  as  well  as  animals,  e.g.  the  opening 
and  closiny  of  HowcrH.  We  have  thi'ioEoi-e  to  fix  more 
precisely  (he  special  nature  of  the  cougenitjilly  determined 
nuides  of  behaviour  to  which  the  word  is  strictly  applicable. 

For  tiiis  purpose  we  shall  begin  by  considering  a  certain 
class  of  actions  whicli  all  agi-oc  in  o.-illiug  instinctive.  These 
actions  are  especially  prominent  and  conspicuoiis  in  the 
life  of  aninials  a,n  contrasted  with  human  beings.     Just  as 
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the  members  of  any  species  of  animals  owe  to  their  inherited 
constitution  a  certain  common  type  of  bodily  structure, 
adapted  to  the  conditions  of  their  existence,  so  they  exhibit 
in  common  certain  characteristic  modes  of  behaviour  of  a 
peculiarly  complex  kind,  which  are  universally  recognised 
as  instinctive.  We  have  to  inquire  what  distinctive  fea- 
tures these  actions  possess  to  mark  them  off  from  other 
processes  which  are  also  congenitally  determined.  We 
may  then  consider  how  far  the  same  characteristics  are 
discoverable  in  other  activities,  and  whether  it  is  on  that 
account  advisable  to  give  the  term  "  instinct "  an  extended 
application.  Our  first  step  must  be  tOy make  plain  by 
examples  the  nature  of  the  animal  behaviour  which  is  in- 
disputably instinctive. 

§  2.  Examples,  of  Instinctive  Behaviour  in  Animals.^ 
We  may  broadly  classify  the  instinctive  actions  of  animals 
according  to  the  function  they  fulfil  in  the  general  scheme  of 
animal  life.*  We  may  distinguish  (i4)  those  connected  with 
the  procuring  of  food ;  (jB)  those  conneoted  with  defence 
or  protection;  (0)  those  connected  with  the  care  of  off- 
spring ;  (D)  those  connected  with  t}^  relation  of  the  sexes. 

The  procuring  of  food  may  include  a  number  of  more 
special  processes :  (1)  The  search  for  prey  or  other  nutri- 
ment ;  (2)  lying  in  wait ;  (3)  ptu*suit ;  (4)  springing  on 
prey ;  (6)  seizure  of  prey ;  (6)  securing  it  when  seized. 
Besides  these  main  divisions,  there  are  special  modes  of 
procedure  found  in  some  animals,  such  as  throwing  out  a 
bait,  or  constructing  traps,  or  driving  the  victims  from 
their  hiding  places  by  frightening  them. 

Some  animals  lie  in  wait  without  preliminary  search,  and 
seize  their  prey  only  when  it  comes  within  reach,  either  by 

^  This  claflsifioation  iB  due  to  G.  H.  Schneider's  work,  Der  Thiers 
iache  Wille. 


in  a  cocooD-like  case.  It  then  examineB  its  victim,  gives 
the  fatal  bito  and,  retreittiug,  patiently  waits  till  the  poison 
lias  taken  effect, 

Certaia  crabs  disguiae  themselves  past  recogiiilion  by  a 
coveriug  of  sea-weed  or  other  suitable  material  before  lying 
in  wait.  Schneider  stripped  one  of  its  disguise  and 
found  its  back  and  limbs  covered  with  short  thick  bristly 
hairs  hooked  at  the  end.  He  then  phtced  it  in  a  basin  of 
water  containing  sea-weeds.  The  crab  drew  towards  it  a 
small  bundle  of  these,  held  it  with  the  left  claw,  and 
broke  a  portion  off  with  the  right.  Then  he  took  hold  of 
the  bundle  with  one  claw,  raised  it  slowly  to  his  forehead, 
placed  it  there  and  moved  it  to  and  fro  till  it  l>ecanie 
fastened  to  his  hooked  hairs.  He  then  pulled  at  it  again, 
as  if  to  see  if  it  were  firmly  placed.  After  this,  he  took 
up  another  bundle  and  repeated  the  performance  until 
forehead,  back,  and  limbs  wore  all  thickly  covered. 

Many  animals  may  be  said  to  stalk  their  prey,  approach- 
ing it  stealthily  and  using  cover.     The  cat's  hunting  of 

'   Voj/age  of  the  Bfaglf, 
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birds  is  a  familiar  example.  Crabs,  according  to  Scliueider, 
behave  in  a  similar  way. 

Instinctive  activities  of  a  protective  or  defensive  chaiucter 
^.^iiignm«^iT^,^nj  g|^<>i'i;^.1  f  ornis^jucli  843 : — croucliing  in  presence 
of  an  enemy ;  flight  and  hiding ;  fighting ;  burrowing  in 
a  suitable  place  ;  construction  of  dwellings,  sometimes  with 
chambers  and  passages ;  watchfulness  in  coming  out  of 
shelter  or  hiding  place ;  examination  of  whatever  appears 
strange  or  unfamiliar,  e.g.  a  trap ;  imitation  of  an  enemy  by 
gestures  or  noises. 

We  may  here  especially  refer  to  the  constructive  activity 
of  animals  in  making  burrows  and  nests.  The  trap-door 
spider  makes  a  tube  in  the  earth  with  a  door  at  the 
entrance.  Minute  spiders  of  this  species,  probably  not 
long  out  of  the  egg,  make  correspondingly  minute  holes 
with  correspondingly  minute  doors,  gradually  enlarging 
their  dwellings  as  they  themselves  increase  in  size.  If  an 
enemy  endeayoura  to  open  the  trap-door,  the  spider  fre- 
quently seizes  hold  of  its  internal  surface  and,  applying 
her  legs  to  the  walls  of  the  tube,  forcibly  resists  the  entry 
of  the  intruder.  Ants  and  termites  construct  more  or  less 
elaborate  subterranean  dwellings,  hollowing  out  chambers 
and  galleries  in  the  sod.  "  The  wood-ant  piles  up  a  heap 
of  leaves,  twigs,  and  other  vegetable  refuse  so  arranged 
as  to  form  an  orderly  series  of  galleries."  ^  Beavers  con- 
struct dams.  But  the  most  familiar  example  is  the  nest- 
building  of  birds,  which  may  serve  as  a  typical  instance  of 
instinctive  behaviour. 

The  oongenitally  determined  activities  connected  with 
the  care  of  offspring  are  exceedingly  manifold  and  varied. 
They  include  the  deposition  of  eggs  in  suitable  places  and 
other  arrangements  for  their  security,  nest-building,  in- 

1  Encycl,  Brii,,  vol.  il,  p.  86. 
FBYCH.  ^i^ 


salt.     She  has  uo  upportunitj  of  learning  about  them  by 

ex{)erieiice  or  otherwisie.  She  knows  nothing;  uf  what  is 
goiag  to  happon  aft«i'  deposition  of  the  egga,  and  the  needs 
and  habils  uf  the  la.rvae  are  quite  different  from  lier  own. 
It  iK  not  she  wlio  provides  for  their  future,  but  nature, 
which  uaea  her  u.a  lui  instrument  to  that  end.  There  is  a 
buetle  which  sets  about  laying  its  egge  in  the  following 
uiauuor.  The  male  aud  female  having  found  a  mass  of 
dung,  detach  a  bit  from  it  and  make  this  into  a  ball  with 
their  I^b.  Theu  oiu;  of  the  beetles  grasps  the  ball  iu 
front  and  the  other  btshiud  ;  one  pulls  with  its  hind  legs, 
the  other  pushes  with  its  fore  legs.  In  this  way  they  roll 
the  ball  along  until  they  find  soft  earth.  Here  they  dig  a 
de-'p  hole.  The  female  lays  an  egg  in  tlie  ball  of  dung. 
The  next  ettip  is  to  roll  the  ball  into  the  hole.  FiuaUy 
they  till  up  the  hole  again  and  leave  it. 

Besides  the  specialised  modes  of  behaviour  which  can  be 
brought  uuder  tlie^e  beads,  thore  are  more  simple  and 
general  activities  which  also  have  an  instinctive  character. 
"  By  the  patient  study  of  the  behaviour  of  young  birds, 
sucb  as  chicks,  pheasants,  ducklings,  and  moorhens,  it  can 
be  reuilily  ascertained  that  such  modes  of  activity  as  run- 
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ning,  swimming,  diving,  preening  the  down,  scratching  the 
ground,  with  the  characteristic  attitudes  expressive  of  fear 
and  anger  are  so  far  instinctive  as  to  be  definite  on  their 
first  occurrence."^  They  are  from  the  outset  definite 
enough  to  be  serviceable  without  requiring  to  be  learned 
by  experience  or  imitation.  The  same  holds  good  for 
adjustment  of  the  organs  of  sense  such  as  are  involved  in 
looking  and  listening.  / 

§  3.  The  purely  Biological  View  of  Instinct.— It  is  in 
part  possible  to  give  an  account  of  the  facts  relating  to  the 
instinctive  movements  of  animals  without  introducing 
psychological  conditions  at  all.  They  may,  from  this  point 
of  view,  be  regarded  merely  as  special  forms  of  vital 
adaptation  in  general,  and  explained  by  the  same  principles 
which  are  held  by  the  biologist  to  account  in  general  for 
the  congenital  characters  by  which  the  various  species  of 
plants  and  animals  are  pre-adapted  to  maintain  the  life  of 
the  individual  and  the  race.  It  belongs  to  the  innate 
constitution  of  a  spider  that  it  should  spin  a  web ;  but  it 
also  belongs  to  its  innate  constitution  that  it  should 
possess  spinnerets.  Both  the  spinnerets  and  the  aptitude 
for  using  them  are  complex  arrangements  for  the 
preservation  of  the  spider's  existence,  and  that  of  the 
species  to  which  it  belongs.  Neither  are  acquired  by  any- 
thing which  the  spider  does. 

Darwin  in  his  Voyage  of  the  Beadle  mentions  a  land- 
crab  which  opens  cocoa-nuts.  "  The  crab  begins  by 
tearing  the  husk  fibre  by  fibre,  and  always  from  that  end 
under  which  the  three  eye-holes  are  situated;  when  this 
is  completed,  the  crab  commences  hammering  with  its 
heavy  claws  on  one  of  the  eye-holes  till  an  opening  is 
made."     "  I  think,"  says  Darwin,  "  this  is  as  curious  a 

^  lioyd  MorgMi,  British  Journal  qf  Psychology,  voL  ii,  pt.  8« 


ill  a  Kpecial  pre-iidaptalUin  of  tliu  nervous  sjstoiu  con- 
geuiUilIy  deteroiined  bo  as  to  ^ivo  ritiu  to  tijH;i.'ial  bodily 
ai'tious  iu  response  to  iippropriile  stimuli.  "  The  cat,"  us 
Prol'oKHor  James  sivyti,  "  ruus  after  the  mouse,  runs  or 
shows  fi),'ht  before  tlie  do^,  avoids  falling  from  walls  or 
li'ees,  shuns  fire  and  water,  etc.,  not  l>ecatise  lie  has  any 
uotiou  either  of  life  or  of  de;t.th  or  of  solf  or  of  preserva- 
tion. He  has  probably  att.iined  to  no  one  of  these  con- 
ct'ptious  iu  such  a  way  as  lu  re-aub  definitely  upon  it, 
I  He  acts  iu  each  case  sepai'at«ly  and  simply  beaiuse  he 
cannot  lielp  it ;  being  so  framed  that  when  that  particular 
running  thin^  called  a.  mouse  appeirs  iu  his  field  of 
vision  he  mxiai  pursue;  that  when  that  partiuuW  barking 
iind  obstreperous  thing  called  a  dog  appears  then  ho  rauit 
retire,  if  at  a  distance,  and  scr.itch  if  close  by.  ,  ,  .  His 
uei'voUB  system  is  to  a  gi^at  extcut  aii  oi^auiK«>d  bundle 
of  such  reaclious."  ' 

This  is  the  riglit  point  of  view  from  which  to  deal  with 
the   hinloijical   purposefulueas   of  instinctive   movements, 

'  Principlee  qf  Pi/chology,  vol.  iL,  p.  381. 


1 8]  INSTINCT.  S41 

witli  their  adaptation  as  means  to  the  fulfilment  of  ends 
in  the  general  scheme  of  animal  life,  which  are  entirely 
beyond  the  ken  of  the  individual  who  performs  them. 
In  the  economy  of  nature  the  actions  of  the  dung-beetles 
in  depositing  their  eggs  are  means  by  which  the  race  of 
dung-beetles  is  preserved.  It  is  as  if  they  were  especially 
designed  for  this  end.  But  there  can  be  no  sort  of 
prevision  of  this  end  on  the  part  of  the  beetles  themselves 
when  they  roll  the  ball  of  dung  or  push  and  pull  it  along, 
etc.  If  we  ask  why  the  instinctive  movements  are  thus 
pre-adapted  to  subserve  remote  ends  to  which  the 
individual  animal  itself  is  blind,  we  must  look  for  the 
answer  in  the  general  theories  by  which  biologists  account 
for  the  origin  of  adaptive  arrangements  in  the  various 
species  of  plants  and  animals. 

The  fact  that  we  are  here  dealing  especially  with  pre- 
adaptations of  the  structure  of  the  nervatis  system  makes 
no  essential  difference.  Whatever  principles,  such  as 
natural  selection  and  heredity,  will  account  for  a  sparrow 
being  congenitally  equipped  witlHnngs  adapted  for 
will  also  accominPor  its  haymg  tFe  cbnnate'mocKf 
of  nervous  structure  for  ei^uting  the  requialtB  - 
Dfients^  without  needing  to  acc|uire  them  by  practice. 
jy  Instinctive  endowment  is,  in  this  respect,  merel 
form  of  vital  adaptation  among  others,  to  be  explained  in 
the  same  way  as  the  ingenious  arrangements  found  in 
orchids  and  other  flowers  for  cross-fertilisation  by  insects, 
or  the  construction  of  the  eye  as  an  optical  instrument,  or 
the  complex  combination  of  processes  through  which  food  is 
digested  or  the  blood  supplied  with  oxygen. 

Earlier  writers  were  in  the  habit  of  insisting  on  the 
complete  uniformity  of  instinctive  behaviour  in  all  mem- 
bers of  a  species,  and  on  its  uniform  transmission  from 
generation  to  generation.      We  shall  see  presently  that 


1^ 


of  birds.  Variability  of  this  kind  ia  esaeatial  to  the 
Parwinian  theory  of  the  origin  of  species,  because  "  some 
degree  of  variation  in  instincts,  .  .  .  and  the  inheritance 
of  such  variatioas,  are  indispensable  for  the  action  of 
natural  selection,"' 

§  4.  The  pBycholo^oal  Factor  as  indispensable  to 
Instinct. — Wo  have  just  seen  that  some  features  of 
instinctive  behaviour  in  animals  are  to  1)6  a«"ounted 
for,  in  the  same  way  as  other  faj'ts  of  vital  adaptation, 
hy  such  principles  as  hereditv,  congenibil  variation, 
and  natural  selection.  But  this  point  of  view  is  in- 
adequate because  it  fails  to  mark  off  what  is 
esseiilially  distinctive  of  instinct  as  compared  with  other 
modes  of  vital  adaptation.  It  is  uot  enough  to  say  that 
instinct  ia  especially  a  connale  disposition  of  the  uervoiis 
system  as  distinguished  from  other  parts  of  tlio  V)o<ly 
structure.     For  this  would  include  reHev  actions. 

Now  biologists  who  tend  to  ignore  the  iinportauce  of 
psychological  factors  also  tend  to  regard  as  unessential  the 

'  Oij,mo/.S>Hr.'«S,  Cb.  VLL 
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distinctiQli  between  reflex  actions  and  instinctiye  move- 
ments, u^^eyproposetodefine  instinct  as  consisting  in 
complex  comoination'oF'roHexes  I'his "position  is  natural 
when  ^e^'problem  is  approached  in  a  purelj  biological 
way.  But  scrutiny  of  the  facts  from  the  psychological 
point  of  view  shows  that  it  is  quite  indefensible.  Keflex 
action  is  of  a  nature  fundamentally  different  from  in- 
stinctive conduct^  The  difference  is  that  instinctive  con- 
duct  does  and  reflex  acfibn  does^  iiot "  pre8Uppdiie~"tlier. . 

Zeration  of  intelligent  consciousness,  including  under 
head   interest,    attehHdnT  .'variation    of   behaviour 
according  as  its  results^are  satisfactory  or  unsatisfactory, 

and  tlie  jpower  of .  Iflamingn^yTj^TP^fy^Q^*  ~'  ' 
\l  Heflex  movements  occur  in  response  to  a  stimulus  which 
frequently  also  gives  rise  to  vivid  sensation  with  strong 
affective  tone.  But  they  may  also  occur  without  any  dis- 
tinctively appreciable  sensation.  Further,  when  the  sen- 
sation is  present,  there  is  no  reason  for  regarding  it  as  a 
factor  generating  or  influencing  the  reflex  process  itself. 
It  is  rather  a  collateral  result  of  the  stimulus,  serving 
merely  to  arouse  attention  to  the  reflex  act  and  to  the 
conditions  under  which  it  occurs  so  as  to  give  occa- 
sion to  further  activity  which  is  not  of  the  reflex  type. 
The  obtrusive  sensation  accompanying  a  sneeze,  for  ex- 
ample, does  not  determine  the  movement  of  sneezing, 
but  rather  such  further  action  as  the  attempt  to  suppress 
this  or  the  turning  of  the  head  aside  or  the  use  of  a  hand- 
kerchief. / 
jy^'But  instinctive  conduct  is  related  to  sense-impressions  ^^"^ 
in  a  fundamentally  different  way.  JThe  course  of  the 
instinctive  activity  Is  throughout  guided  by  and  adjusted 
to"  comply  and  variable  combinations  of  different  sense  ' 
impfSBSTWMr."  This  is  plain  in  such  instances  as  tiie 
behaviour  Uf  duuj^-beetles  in  depositing  their  eggs,  of  th^ 


animals  moat  akin?  There  is  uo  difficulty  iu  anaw^ring 
■fbie  question.  InBtiuctive  movements  from  the  outset 
brinj*  info  play  whatever  mental  activity  the  animal  may 
I>e  capable  of.  They  do  not  go  on  while  the  animal  ia  pre- 
en'j'aged  with  something  else.  Either  they  occupy  fully 
attentive  consciousness,  or  conseioiisneaa  is  not  concerned 
with  tliem  at  all.  The  last  alt«i'native  seeme  prima  facie 
improlable  and  further  consideration  Justiflca  ua  ju  dis- 
missing it  altogether. 

In  the  first  place  the  whole  behaviour  of  the  animal 
tiirougliout  tlie  course  of  an  instinctive  activity,  even  on 
its  firat  occurrence,  shows  all  the  outward  oharjicteristics  of 
attentive  process.  It  is  marked  by  adaptation  of  the  sense 
organs  for  certain  stimuli  ralher  than  others,  and  is 
throughout  pervaded  by  the  attitude  of  waiting,  watching, 
and  soai-chiug  for  future  iiiipresaiona.  In  this  respect,  it 
is  sharply  contrasted  with  the  mere  reflex.  The  reflex 
reaction  occurs  whnu  the  stiiuulua  is  applied  as  a  loaded 
pistol  goes  off  when  the  trigger  ia  piiHed.  It  is  not  prepared 
for  liv  pri'vioua  ai'tivity.  Until  tlie  appropriate  atimuhis 
pccura  the  animal  remains  passive.     Ou  the  other  hand. 
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the  bird  gathering  matenals  for  its  nest,  ants  tending  eggs 
and  larrse,  a  cat  or  a  crab  Ijing  in  wait  for  prej,  take  the 
initiative,  so  to  speak,  and  go  out  to  meet  coming  impres- 
sions. Thus  the  successiye  pai'ts  of  a  complex  instinctiye 
process,  instead  of  appearing  to  the  observer  as  a  mere 
sequence  of  separate  reactions  each  evoked  by  its  own 
separate  stimulus,  irresistibly  suggest  conative  unity  per- 
vading and  connecting  them  as  stages  or  phases  in  the 
deyelopment  of  one  continued  action.  The  cat's  procedure, 
for  example,  in  hunting  a  bird,  from  its  first  prowling  in 
pursuit  of  prey  until  the  final  killing  of  the  bird,  seems 
throughout  its  course  to  consist  of  successiye  steps  linked 
together  by  continuity  of  attention  depending  on  one  per- 
vading appetition  which  finds  satisfaction  only  in  carrying 
out  the  process  to  its  final  result. 

This  view  is  further  confirmed  by  another  feature  of 
instinctive  behaviour.  We  find  in  it  clear  evidence  of 
what  Lloyd  Morgan  called  "  persistency  with  varied  effort" ; 
where  a  certain  mode  of  action  fails  to  have  a  certain 
effect,  the  activity  is  renewed  again  and  again  under 
relatively  novel  forms  until  success  is  reached.  A  dung- 
beetle  rolling  its  dung-ball  along  the  sand  finds  itself  in 
a  hollow,  the  sides  of  which  are  too  steep  for  the  ball  to 
be  pushed  up  from  below.  The  beetle  accordingly  butts 
down  the  sand  at  one  side  "  so  as  to  produce  an  inclined 
plane  of  much  less  angle."  ^  In  investigating  the  cell- 
making  instinct  of  the  hive-bee,  Darwin  found  examples  of 
this  persistency  with  variation  of  behaviour.  "It  was 
really  curious  to  note  in  cases  of  difficulty,  as  when  two 
pieces  of  comb  met  at  an  angle,  how  often  the  bees  would 
pull  down  and  re-build  in  different  ways  the  same  cell, 

*  Lloyd  Morgan,  A  nimal  Life  and  Inlelligenee,  p.  458,  as  quoted 
by  Myere,  Bntish  Journal  of  Psychology ^  vol.  iii.,  pt.  3,  p,  214. 


lump  of  earth,  but  this  evidently  did  not  come  iip  to  Iier 
ideal,  for  she  dropped  it  after  a  moment  and  aeiziug 
another  dry  leaf,  carried  it  directly  to  the  spot  and  placeil 
it  directly  over  the  seat."  • 

//Such  behaviour  as  this  shows  clearly  that  instinct  does 
not  consist  merely  in  a  congenital  arrangenent  through 
which  a  certain  stimulus  elicits  certain  movements.  What  (^ 
it  essentially  involves  is  rather  an  impulse  which  requires 
for  its  satisfaction  the  doing  of  something  in  the  sense  of 
achieving  a  certain  perceptible  result.  If  the  given  situ- 
ation at  once  evokes  the  movements  required  to  produce 
this  result,  there  is  no  renewal  of  effort  with  variation  of 
procedure.  Otherwise  what  we  can  only  call  fresh  attempts 
are  made  involving  more  or  less  novelty  of  ailj  ustuient. 
To  some  extent  the  nature  of  the  new  adjustments  may  be 
provided  for  by  the  inherited  constitution  of  the  nervous 
system.  But  this  enplanation  seems  plainly  inadequate  to 
cover  all  the  relevant  facts.     We  must  also  recognise  that 

I  Origin  0/ S/ifFifi;  Cli.  \'][..  p.  -J^W.  '  Mi,  niirl  Mrs,  Pecklmm, 
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modes  of  action  are  brought  into  play  which  have  been 
learnt  in  the  course  of  previous  experience. 

This  brings  us  to  the  final  consideration  which,  taken 
in  conjunction  with  the  others  already  mentioned,  justifies 
the  position  that  instinctire  activity  essentially  involves 
intelligent  consciousness.  Animals  in  their  instinctive 
behaviour  show  the  capacity  of  profiting  by  the  lessons  of 
previous  experience.  This  does  not  mean  merely  that  their 
mode  of  procedure  is  modified  on  repetition;  for  this 
might  be  explicable  without  supposing  intelligent  adapta- 
tion. The  point  is  rather  that  it  becomes  modified  in 
special  ways.  It  becomes  more  discriminative  and  special- 
ised, and  it  is  also  generalised  by  being  transferred  through 
association  to  new  conditions  which  do  not  originally  evoke 
it.  The  series  of  actions  by  which  animals  provide  them- 
selves with  food  is  initially  determined  by  their  inherited 
constitution.  But  they  learn  by  experience  to  search  for  it 
in  the  special  places  where  they  have  previously  found  it  in 
greatest  abundance,  and  to  neglect  those  which  have  proved 
barren.  It  is  also  to  a  large  extent  by  actual  experiment 
that  they  learn  to  distinguish  between  different  kinds  of 
food  as  more  or  less  agreeable  so  as  to  prefer  what  best 
suits  their  taste.  The  young  chick,  untaught  by  previous 
experience,  pecks  instinctively  at  all  small  objects.  It  is 
only  through  trial  that  it  learns  to  distinguish  between 
what  is  food  and  what  is  not  and  between  what  is  nice  and 
what  is  nasty.  "  The  inherited  tendency  of  the  chick  is  to 
peck — *  to  peck  at  everything  not  too  large.'  But  experience 
very  rapidly  teaches  that  it  is  pleasant  to  peck  at  some 
things,  such  as  yolk  of  egg,  or  cabbage  moth  caterpillars — 
and  very  unpleasant  to  peck  at  others,  such  as  cinnabar 
cat-erpillars  or  bits  of  orange  peel.  The  tendency  to  peck  at 
one  sort  of  object  is  accordingly  confirmed.  The  tendency 
to  peck  at  others  is  inhibited,  .  .  .  The  instinctive  ten- 


niiin  or  the  soutid  of  a  Imman  voice  cannot  under  ordinarT 
circumstaiir^RS  stimulutj^  a  wild  aniina.1  that  does  not  |>rey 
upou  mail  to  espcnt  food  or  prepare  to  receive  it.  But  if 
the  same  animal  ie  caught  and  kept  in  captivity,  it  will 
soon  "  respond  in  the  appropriat*  way  not  only  to  the  sight 
of  its  food  but  at  the  aight  of  the  keeper  who  feeds  it. 
"  Piali  who  are  acciistomed  to  Ije  fi'd,  will  come  to  the  sur- 
face and  lie  ready  to  snap  as  soon  as  anyone  approiU'lies 
tlie  tank,"'  The  following  example,  given  by  Mr.  Lloyd 
Morgan,  may  betaken  as  typical.  "A  moorhen  cluck,  for(/ 
whose  lieuefit  we  had  dug  up  worms  with  a  spade,  and 
which,  standing  by,  jumiiod  on  the  first  turned  sod  and 
Bel/.eil  every  wriggling  speck  which  caught  his  keen  eye, 
would  run  from  some  distance  to  me  as  soon  as  I  took  hold 
of  the  spade."  ^  l,  Sucli  instances,  which  are  of  very  frequent 
occurrence,  show  that  objects,  at  first  unconnected  Willi  ;m 
instinctive  impulse,  may  come  to  arouse  it  through  their 
acquired  meaning  as  reproduced  by  association. 

'  Holiliouse,    Afiiul   in    Evolution,    p.    87,    aiinnnfirining    I.lnyd 
Murgan,  Hahit  ami  liiHind,  pp.  inA-2.         '  Hol'house,  ibid.,  p.  !l6. 
>  JJubil  and  Intlincl,  p.  UH,  ijuuted  also  by  Uublioiue. 
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Now  it  maj  seem,  at  first  sight,  that  something  similar 
takes  place  also  iu  the  case  of  purely  reflex  action.  The 
mere  threat  of  tickling  has  the  same  effect  as  the  reality 
for  some  persons.  But  further  analysis  shows  that  there 
is  an  important  distinction.  The  person  who  has  a  fit  of 
laughing  on  the  mere  threat  of  tickling  behaves  as  he 
would  do  if  he  were  being  actually  tickled.  He  does  not 
merely  make  preadjustments  preparatory  for  dealing  with 
the  actual  stimulus  when  it  shall  arrive.  The  moorhen 
chick,  on  the  contrary,  when  it  saw  Mr.  Lloyd  Morgan  with 
bis  spade,  did  not  begin  at  once  to  snap  with  its  l)eak  at 
worms  which  were  not  there.  The  instinctive  impulse  was 
aroused,  but  it  expressed  itself  in  a  form  intelligently 
adjusted  to  the  special  circumstances.  It  took  the  form  of 
running  towards  the  man  with  the  spade  as  a  preparatory 

.  step  in  the  total  activity  of  procuring  food. 

.  At  this  point  we  must  raise  an  important  question  of 
^  /theory.    It  is  generally  admitted  that,  so  far  as  instinctive 

j  activity  is  developed  and  modified  under  the  influence  of 

^experience,  it  becomes  intelligent.  But  it  is  also  commonly 
held  that  it  is  originally  unintelligent.  On  this  view, 
there  can  be  no  intelligence  on  the  first  performance  but 
only  on  its  subsequent  repetition.  The  assumption  is  that 
there  can  be  no  prevision,  no  kind  of  reference  to  the 
future,  except  on  the  basis  of  prior  experience.  Hence 
instinctive  action  must  in  the  first  instance  be  entirely 
blind,  and  therefore  unintelligent ;  for  intelligence  involves 
some  cognisance  of  an  end  pursued.  On  the  other  hand, 
after  previous  experience  of  results  more  or  less  foresight 
becomes  possible.  *'In  this  condition  an  impulse  acted 
out  may  be  said  to  be  acted  out,  in  part  at  least,  for  the 
sake  of  the  results.  .  .  .  An  insect  that  lays  her  eggs  in  a 
place  where  she  never  sees  them  hatched  must  always  do 
so  '  blindly ' ;  but  a  hen  who  has  already  hatched  a  brood 


tha,t  tbe  aniinal  firat  learns  the  lesson.  It  is  only  then 
that  it  Ijogiua  to  profit  by  what  it  has  learned.  But  this 
presuppoHes  tha,t  the  actual  learning  by  experience  has 
already  lieeu  achieved.  The  state  of  having  already  learned, 
as  shown  by  change  of  behaviour  in  subsequent  situatiuus 
otherwise  similar,  presupposes  the  learning  itaelf  at  the 
time  when  the  original  performance  was  taking  place.  It 
follows  that,  if  learnJngbyeaperience  is  itself  iin  intelligent 
process,  the  intelligence  involved  in  instinctive  activity  can- 
not be  purely  an  after-effect  of  learning  by  experience.  To 
assert  this  is  to  assert  that  intelligence  first  arities  iu  a 
consequence  of  previous  intelligence.  Now,  if  wo  set  aside 
the  special  case  of  the  original  performance  of  instinctive 
movementB,  all  else  that  we  know  seeme  to  show  that 
learning  by  experience  is  conditioned  by  attention  and 
continuity  of  interest  leading  to  the  formation  of  appro- 
priate dispositions  and  associations  and  so  to  acquirement  of 
meaning,  etc.  There  is  therefore  a  strong  preamnption  that 
this  will  be  so  in  the  case  of  instinctive  activities  also. 

'  Junw,  I'rmcipla,  IL,  p.  390. 
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It  may  be  said  that  this  is  only  a  presumption  and  needs 
to  be  tested  by  relevant  facts.  But  the  opposite  view  that 
insUnctiye  activity  must,  at  the  outset,  be  completely 
blind  is  also  a  presumption  of  the  same  kind.  As  we  shall 
see,  it  has  been  taken  to  be  self-evident  without  sufficient 
examination.  If  we  turn  from  such  a  priori  arguments  to 
actual  behaviour  of  animals  we  find  that  the  evidence  very 
strongly  confirms  the  hypothesis  of  original  intelligence. 
As  I  have  already  shown,  animals  in  their  instinctive 
actionrct5"!Botually  behave,  from  the  outset,  as  if  they  were 
continuously  interested  in  the  development  of  what  is  for 
them  one  and  the  same  situation  or  course  of  events; 
they  actually  behave  as  if  they  were  continuously  attentive, 
looking  forward  beyond  the  immediately  present  experience 
in  preparation  for  what  is  to  come.  They  apparently 
watch,  wait,  search,  are  on  the  alert.  They  also  behave 
exactly  as  if  they  appreciated  a  difference  between  relative 
success  and  failure,  trying  again  when  a  certain  perceptible 
result  is  not  attained  and  varying  ti.eir  procedure  in  so 
far  as  it  has  been  unsuccessful.  All  these  characters  are 
found  in  the  first  nest-building  of  birds  as  well  as  in  the 
second;  they  are  found  also  in  courses  of  conduct  which 
occur  only  once  in  the  lifetime  of  the  animal. 

It  seems  clear  that  instinctive  behaviour  would  be  re- 
garded as  originally  intelligent  were  it  not  for  the  assumed 
self-evidence  of  the  proposition  that  intelligent  action 
implies  prevision  of  results  which  is  possible  only  through 
previous  experience.  We  must  therefore  examine  this 
position. 

§  5.  The  Blindness  of  Instinct.— An  action  is  "blind" 
inasmuch  as  it  leads  to  results  which  are  not  in  any  way 
aimed  at  or  anticipated  by  the  agent.  Now  all  actions 
whether  of  men  or  animals  have  unforeseen  consequences. 
Hence  they  are  all  partially  blind.     But  failure  to  foresee 


Ui  notice  that,  even  iu  tlie  first  perforjuiiuce  of  aa  inatiuctive 
act,  the  iiifiueuce  of  prcTious  experience  is  by  uo  lueaus 
altogether  excluded.  "  To  my  mind,"  says  Dr.  Myers,  "  it 
Ib  cert^iiu  that  un  llie  occasion  of  the  chick's  firiit  peck  or 
the  duckling's  first  swim  the  bird  is  dimly,  of  course  very 
dimly,  conscious  of  the  way  iu  which  it  is  about  to  act.  I 
believe  this  because  no  orgauiem  can  evecjHtecjito  a  new 
movement  which  does  not  involve  other  movements  that 
have  been  performed  previously.  .  .  .  When  a  chick  first 
attempts  to  peck,  many  of  the  muscles  then  called  into 
action  must  liave  been  contracted  before.  Thus  the  feeling 
of  activity  arising  on  the  occasion  of  a  chick's  first  peck  is 
not  altogether  a  new  one.  It  is  related  aa  each  of  our  own 
B.\periences  is  related  to  past  experiences.  Aud  the  very 
vague  awareness  of  results  which  is  associated  with  those 
previous  feelings  of  artivity  gives  the  chick  a  v^ue 
awareness  of  the  result  of  its  first  peck,  before  it  has 
ii.ctually  performed  it."  ' 

Dr.  Myers  seema  here  fo  claim  too  little  rather  than  too 

'  British  Joumai  of  P»i/du>iogy,  voL  iii.,  pt.  3, 
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much  for  the  possible  influence  of  prerious  experience  in 
the  first  performance  of  an  instinctiye  action.  In  manj 
cases,  of  course,  it  will  jield  only  a  yeiy  rudimentary 
awareness  of  results.  But  in  others  it  may  be  much  more 
definite.  It  may  indeed  be  quite  definite.  The  movements 
of  flight  and  concealment  on  the  part  of  a  bird  when  it 
first  sees  a  hawk  may  be  movements  which  it  has  fre- 
quently executed  before,  so  that  it  has  a  full  anticipation 
of  their  perceptible  results.  Yet  the  performance  of  just 
these  movements  when  a  hawk  is  seen  for  the  first  time 
is  congenitally  determined,  and  does  not  depend  on  previous 
experience ;  it  is  therefore,  to  this  extent,  the  first  expres- 
sion of  a  special  instinct.  It  is  so  because  the  occurrence 
of  this  special  mode  of  behaviour  in  this  special  situation 
is  not  due  to  learning  by  experience  in  past  situations  of 
like  nature.  Its  instinctive  character  is  therefore  inde- 
pendent of  the  previous  performance  of  similar  actions  in 
cases  where  hawks  have  been  absent.  It  is  even  inde- 
pendent of  the  question  how  far  the  ability  to  execute  the 
movements  themselves  is  primarily  innate  or  acquired. 

The  conditions  imder  which  sohtary  wasps  finally  close 
up  the  entrance  to  their  nests  seem  to  be  very  largely  of 
this  nature.  They  have,  probably,  had  experience  in  the 
past  of  the  sort  of  procediure  required  to  stop  a  hole,  so 
that  they  may  be  said  to  know  how  to  do  it.  What  has 
to  be  accounted  for  by  a  special  instinct  is  that  the 
members  of  the  species  regularly  stop  this  particular  hole 
under  particular  circumstances  and  that  they  do  so  inde- 
pendently of  any  previous  experience  of  satisfactory  con- 
sequence from  behaving  in  this  way  under  the  special 
conditions. 

lyl^ast  experience,  then,  is  a  contributory  factor  in  the 
first  performance  of  all  instinctive  actions  except  the  very 
earliest ;  and  in  some  oases  it  may  be  a  very  important 
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adjustment  which  appears  to  require  the  control  of  interest 
and  atteatiuu,  not  merely  such  partial  constituents  of  it  as 
may  happen  to  tiave  occurred  previouBly  either  in  isolation 
or  in  other  conteite.  Besides  this,  the  hypothesis  of  Dr. 
Myers,  taken  by  itself,  leaves  untouched  our  original 
difficulty.  If  all  intelligence  is  an  after-effect  due  to  prior 
learning  by  experience,  we  hare  no  satisfactory  account  of 
the  original  processes  in  which  the  lesson  is  first  learned. 

We  are  therefore  driven  to  the  conclusion  that  in- 
stinctive activities  have  an  intelligent  character  which  is 
not  wholly  traceable  to  previous  enperience.  But  how  is 
this  possible  ?  In  answering  this  question  we  have  first 
to  fii  the  kind  and  degree  of  intelligence  which  the 
conditions  of  the  case  require  us  to  assume.  It  seems 
sufficient  to  postulate  (1)  attention  selective  and  pro- 
spective, making  possible  the  guidance  of  motor  activity 
by  comples;  and  variable  groups  of  sensory  data ;  (2)  ap- 
preciation of  rehi-tive  success  and  failure,  making  possible 
persistency  with  varied  effort. 

Selective  attention  depends  upon  interest,  and  there  ia 
no  i^uestion  that  interest  is  congenitally  determined  in- 
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dependentlj  of  prior  experience.  It  is  owing  to  a  connate 
predisposition  that  the  hawk,  for  example,  concerns  itself 
with  small  birds  and  their  movements  rather  than  with 
cows,  horses,  grass  or  flowers.  The  interest  consists  in 
the  instinctive  impulse  with  connected  affective  tone  and 
emotional  excitement.  The  question  is  whether  this  im- 
pxilse  is  initially  a  conation  in  the  sense  of  being  directed 
to  an  end  which  can  be  regarded  as  pursued  by  the  animal 
itself.  This  depends  on  the  nature  and  conditions  of  the 
prospective  attitude  of  attention  as  expressed  in  watching, 
waiting,  or  searching.  If  watching  or  waiting  presupposes 
definite  anticipation  of  what  is  coming,  such  as  can  only  be 
derived  from  prior  experience  on  similar  occasions,  it 
follows  that  apart  from  prior  experience  the  instinctive 
impulse  must  be  entirely  blind. 

But  there  is  no  sufficient  reason  for  assuming  this. 
The  prospective  attitude  of  mind  may  consist  merely  in  look- 
ing for  further  development  of  the  actual  situation  without 
forestalling  the  special  nature  of  the  development.  For 
this,  it  is  only  necessary  to  assume  an  awai*eness  of  the 
present  situation  as  transitional — as  something  which  not 
merely  is  but  is  to  he.  Such  rudimentary  reference  to  the 
future  is  not  wholly  indeterminate;  it  is  specific  inas- 
much as  it  is  concerned  with  the  further  development  of 
a  specific  situation  and,  more  particularly,  of  certain 
selected  factors  within  it.  It  is  vague  inasmuch  as  the 
animal  has  no  clue  to  the  particular  nature  of  the  changes 
which  are  to  take  place.  The  important  point  is  that  the 
situation  is  apprehended  as  alterable.  This  is  enough  to 
make  conation  possible.  For  when  what  is  actually  present 
is  apprehended  as  alterable,  it  is  possible  to  want  it  altered 
in  such  a  way  as  to  satisfy  the  felt  impulse. 

Thus,  in  the  first  performance  of  an  instinctive  action, 
there   will    not    be   a    purely    blind  restlessness,  but  a 


Ill  the  light  of  the  foregoing  diacussion,  it  is  easy  to 
accouut  for  the  iostiactive  appreciation  of  relative  success 
and  failure  as  shown  in  persistency  with  varied  effort. 
Wn  have  here  only  one  case  of  the  geueml  principle  that 
in  the  pursuit  of  ends  the  subject  has  to  learn  more  or  less 
by  actual  trial  what  it  is  that  he  really  wants  aud  does 
not  want.  The  instinctive  impulse  requires  for  its  ful- 
filment a  course  of  behaviour  leading,  step  by  step,  to 
certain  perceptible  results.  But  at  any  stage  of  the  pro- 
cosH  the  effect  produced  may  be  other  than  what  is  needed 
to  satisfy  the  congenital  interest.  Wheu  this  happens  the 
perceived  result  will  become  a  centre  of  dissatisfaction,  aud 
renewed  attempts  will  be  made  to  get  some  other  instead 
of  it.  A  solitary  wasp,  for  instance,  which  stores  spiders 
in  Iter  nest,  often  finds  difficulty  in  getting  them  through 
the  hole  at  the  eutmnce.  This  leads  to  persistent  effort 
with  varying  adjustment  of  behaviour.  In  one  instance 
the  wasp  managed  to  get  the  spider  "  piist  the  entrance, 
but  it  stuck  in  the  gallery,  and  after  working  at  it  in  that 
position  for  a  time  she  brought  it  out,  subjected  the  legs 
to  a  severe  squeezing,  and  tried  again.     It  was  still  a  very 
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bad  fit,  but  by  turning  it  about  and  pulling  at  it,  she 
succeeded  in  getting  it  in." *     •  \y 

§  6.  Instinct  as  a  Psycliical  Fact. — ^I^stinctiye  behaviolir 
is  essentially  conditioned  bj  intelligent  consciousness.  The 
'question  which  we  have  now  to  consider  is  how  far  this 
psychical  factor  forms  part  of  the  instinct  as  well  as  a 
condition  of  its  expression.  Of  course  the  general  capa-C^ 
city,  for  attention,  emotion,  and  learning  by  experience 
is  not  itself  instinctiye.  To  assert  this  would  be  to  deprive  ^^ 
the  term  "  instinct "  of  all  distinctive  meaning.  We  must 
here  impose  the  same  kind  of  limitation  as  in  the  case 
of  motor  activity.  It  is  not  the  general  capacity  for  per- 
forming movements  which  is  instinctive.  What  is  ascribed 
to  instinct  is  rather  the  fact  that  under  certain  special 
circumstances  a  certain  special  train  of  movements  is 
executed  independently  of  previous  learning  by  experience, 
so  that  it  has  to  be  referred  to  the  connate  constitution  of 
the  nervous  system.  In  some  cases,  the  aptitude  iorl^ 
making  the  appropriate  movements  is  itself  more  or  less 
completely  congenital.  In  others,  the  aptitude  for  execut- 
ing the  movements  may  have  been  in  a  greater  or  less 
degree  acquired  in  the  course  of  past  motor  process ;  but 
their  being  performed  in  this  or  that  special  situation  is 
instinctive  because  it  is  not  traceable  to  previous 
experience  of  satisfactory  results  following  similar 
behaviour  in  like  circumstances. 

/'  The  same  principle  is  to  be  applied  to  psychical  states 
and  processes.  The  general  capacity  for  being  interested 
and  attending  is  not  an  instinct.  But  where  we  find  an 
animal  showing  emotional  excitement  in  the  presence  of 
a  certain  special  object  and  fixing  attention  on  this,  though 
it  has  not  been  actually  harmed  or  benefited  by  it  in  the 

^  Peokham,  tbid.,  quoted  by  Hobhouse,  p.  69. 


onl;  in  the  Bpriug,  when  they  are  under  the  inilu^Dce  of 
semal  feeling. 

The  power  of  learning  by  experience  must  also  be  regarded 
as  iustiuctive  if  and  so  far  as.  owing  to  connate  dis- 
positions, it  exists  in  a  special  degree  for  certain  kinds  of 
experience  rather  than  others.  In  generdi,  an  animal  learna 
much  more  rapidly  and  accurately  along  the  hnes  oE  its 
instinctive  interest  than  in  other  directions.  Dogs  and 
cats  develop  and  perfect  their  own  natural  activities  in 
hunting,  lighting,  et«.,  much  more  easily  than  they  acquire 
the  "  unnatural "  trick  in  which  they  are  drilled  for  exhibi- 
tion at  shows. 

The  importance  of  this  factor  varies  with  different  species 
according  as  their  congenitally  determined  behaviour  is  more 
or  less  adequately  adapted  from  the  outset  to  the  conditiona 
of  their  existence  without  need  for  further  Hiodificati on 
through  experience  of  results.  In  general, *the  lower  we 
descend  in  the  scale  of  animal  life,  the  more  restricted  is 
the  range  of  learning  by  experience  ;  and  the  higher  we 
rise,  the  more  extended  and  varied  is  the  field  for  acquired 
adjustmeuta  of  behaviour.     Thus,  insects  have  relatively 
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little  to  learn,  because  their  instinctiye  movements  are 
initially  preadapted  in  a  very  definite  and  specialised  way 
to  definite  specialised  exigencies  of  their  life-historj.  On 
the  other  hand,  the  instinctiye  procedure  of  dogs  and  apes 
is  originally,  for  the  most  part,  far  less  adequately  adapted 
to  their  needs.  Hence  they  have  more  to  acquire  by 
experimental  activity,  and  in  consequence  the  specialised 
capacity  for  learning  what  is  useful  to  them  is  a  proportion- 
ately more  important  part  of  their  congenital  equipment. 

The  special  power  of  learning  by  experience  in  certain 
directions  is,  of  coiu*se,  in  part  depeQdent  on  connately 
determined  interest.  But  it  also  involves  a  special  capacity 
of  reUniivenesi  for  certain  special  experiences  connected 
with  instinctive  activities. 

§  7.  Instinct  in  Human  Beings. — ^To  what  extent  we  are 
to  recognise  the  presence  of  instincts  in  human  beings 
depends  on  the  way  in  which  we  choose  to  define  the  term 
"  instinct."  In  animal  behaviour  we  have  noted  a  variety 
of  congenital  factors  all  of  which  may  enter  into  the  con- 
stitution of  instinctive  conduct.  But  some  of  these  factors 
may  be  clearly  present,  while  others  are  completely  or 
almost  completely  absent.  It  then  becomes  a  question 
what  factors  we  shall  treat  as  essential  and  what  as  im- 
essential. 

Animals  frequently  possess,  as  part  of  their  instinctive 
equipment,  the  power  of  executing  specialised  and  complex 
movements  for  which  they  are  unprepared  or  quite  in- 
adequately prepared  by  previous  practice.  In  general, 
these  movements  are  performed  in  a  manner  sufficiently 
definite  to  be  useful  from  the  outset.  Thus  the  first  flight 
of  the  swallow  is  **  good  enough  to  preserve  the  little  bird 
from  falling  to  the  ground  and  running  the  risk  of  destruc- 
tion the  first  time  it  leaves  the  nest."  ^     The  first  flight  of 

1  Lloyd  Morgan  in  British  Journal  of  Paychoiogy,  ibid,,  p.  225. 


moTementa  which  are  congenital ly  definite  in  human  beings 
so  as  to  be  serviceable  from  the  outset  in  a  fashion  com- 
parable to  the  flight  of  the  awallow. 

Ou  the  other  liaad,  if  we  consider  as  a  mark  of  instinct, 
not  congenital  aptitudes  for  executing  movements,  but 
congenital  dispositions  leading  to  certain  appropriate  modes 
of  behaviour  under  certain  special  conditions,  the  rauge  of 
human  iustinct  is  much  wider.  The  movements  of  flight 
and  concealment  are,  in  the  main,  acquired.  But  the 
tendency  to  perform  them  in  presence  of  an  alarming  object 
is  by  no  means  wholly  due  to  learning  by  experience. 
"  As  soon  as  the  little  child  can  run,  his  fear  expresses 
itself  in  concealment  following  on  flight ;  and  the  many 
adult  persons  who  seek  refuge  from  the  strange  noises  of 
dark  nights,  or  from  a  thunderstorm,  by  covering  their 
heads  with  the  bed-clothes,  and  who  find  a  quite  irrational 
comfort  in  so  doing,  illustrate  the  persistence  of  this 
tendency."  ' 

If,  finally,  we   disregard   as   uaessontial    original  dis- 

'  Macltougall,  SociaJ  Psychology,  p,  63. 
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positions  for  making  definite  movements  under  special 
conditions,  and  agree  to  apply  the  term  "instinct'* 
wherever  we  find  innately  specialised  interest,  attention, 
and  power  of  learning  by  experience  in  certain  directions 
rather  than  others,  it  is  clear  that  the  instinctive  endow- 
ment of  human  beings  is  far  more  varied  and  complex 
than  that  of  animals.  The  whole  development  of  human 
minds  has  its  root  in  connate  tendencies  of  this  sort  and  is 
inexplicable  apart  from  them. 

This  fact  is  masked  and  obscured  by  two  conditions. 
In  the  first  place,  what  is  congenital  is  modified  and  trans- 
formed by  its  acquired  development  to  an  incomparably 
greater  degree  in  man  than  in  the  lower  animals.  In  the 
second  place,  the  connate  endowment  of  human  beings  is 
far  more  variable  for  different  individuals. 

Perhaps  the  most  striking  instances  of  connate  interest 
and  aptitude  for  learning  are  to  be  found  in  the  peculiar 
gifts  of  exceptional  persons  and  more  especially  in  those 
whom  we  call  men  of  genius.  "  If  Mozart,  instead  of  play- 
ing the  pianoforte  at  three  years  old  with  wonderfully  little 
practice,  had  played  a  tune  with  no  practice  at  all,"  ^  he 
would  have  displayed  an  instinctive  capacity  analogous  to 
that  shown  in  the  first  flight  of  a  young  sparrow.  But 
his  actual  performance  was  due  to  a  specific  congenital 
endowment  which  we  may,  if  We  so  choose,  call  an  instinct. 
Owing  to  the  native  bent  of  his  mind  he  had  an  absorbing 
and  unflagging  interest  in  music  and  an  altogether  excep- 
tional power  of  rapid,  accurate,. and  tenacious  learning  by 
experience  in  this  direction.  The  like  holds  for  Newton 
in  relation  to  mathematics,  for  Darwin  in  relation  to 
natural  history,  and  for  Giotto  in  relation  to  drawing. 
Similar  especial  endowments,  though  far  less  in  degree,  are 

^  Darwin,  Origin  of  Species,  p.  18S  (Oxford  World  Olauios). 


throw  niissileB,  and  to  utt«r  the  various  articulate  Bounds 
used  by  those  about  them.  They  are  not  prepirod  for 
these  activities  by  congenital  dispositions  yielding  definite 
movements  serviceable  from  the  outset.  But  when  the 
season  for  their  acquisition  arises,  they  show  a  special 
interest  in  them  as  expressed  in  continuous  attention  and 
persistence  with  varied  effort ;  they  also  show  special 
aptitude  for  learning  by  experience. 

The  general  innate  propensities  and  capacities  which 
ara  not  limited  to  childhood  but  pervade  in  various 
degrees  the  mental  life  of  all  or  most  adults  require  more 
accurate  examination  and  analysis  than  they  have  yet 
received.     Mr.  MacDougall '  gives  the  following  list : — 

(1)  Instinctive  fears,  e.g.  of  darkness  and  silence  and  of 
certain  sounds  aad  sights.  "  Some  of  us  continue  all 
through  life  to  experience  a  little  thrill  of  fear  whenever  a 
dog  runs  out  and  barks  at  our  heels,  though  we  may  never 
liave  received  any  hurt  from  an  animal  and  may  have 
perfect  confidence  that  no  hurt  is  likely  to  be  done  us." 

'  Social  Peychology,  Chap-  III. 
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(2)  InstinctiYe  repulBion,  with  its  characteriBtic  emotion  of 
disgust,  e.g.  the  shrinking  from  slimy  creatures.  (3)  The 
instinct  of  pugnacity,  with  its  characteristic  emotion  of 
anger.  "  Many  a  little  boy  has,  without  any  example  or 
suggestion,  suddenly  taken  to  running  with  open  mouth 
to  bite  the  person  who  has  angered  him.  ...  As  the 
child  grows  up  .  .  .  and  the  means  we  take  to  overcome 
obstructions "  become  more  refined  and  complex,  this 
instinct  ceases  to  express  itself  in  its  crude  natural  manner, 
save  when  most  intensely  excited,  and  becomes  rather  "  a 
source  of  increased  energy  of  action  "  whenever  we  are 
crossed  or  thwarted.  (4)  The  instincts  of  self-abase- 
ment and  of  self-assertion  or  self-display,  with  the  charac- 
teristic emotions  of  subjection  and  elation.  Under  this 
head  come  the  tendencies  to  showing  off,  "putting  on 
side  "  and  bragging,  or  shyness,  bashfulness  and  shame, 
which  are  found  in  young  children  as  well  as  in  adults. 
(5)  The  parental  instinct  and  the  tender  emotions;  this 
may  be  taken  to  include  resentment  of  wrong  or  injury 
done  to  yoimg  and  helpless  creatures.  (6)  The  sexual 
instinct,  including  sexual  feehng  and  female  coyness. 
(7)  The  gregarious  instinct,  which  is  important  as  pre- 
paring the  way  for  complex  emotions  and  sentiments 
connected  with  social  relations.  Primarily  it  seems  to 
consist  in  a  tendency  of  the  individual  to  seek  and  cling  to 
the  society  of  his  fellows  and  to  feel  uneasiness  in  their 
absence,  and  also  to  treat  danger  or  injury  to  the  "  herd  " 
as  danger  or  injury  to  himself.  (8)  The  acquisitive 
instinct,  leading  on  to  the  complex  impulses,  emotions 
'  and  sentiments  connected  with  possession.  In  its  primi- 
tive form  it  is  analogous  to  the  hoarding  impulse  shown 
by  many  animals,  e.g.  the  raven.  "  Statistical  inquiry 
among  large  numbers  of  children  has  shown  that  very 
few  attain   adult  life  without  having  made  a  collection 


litnitiug  it  to  cases  in  which  a  conuately  determined  cona- 
live  tendency  is  connatelj  linked  with  appropriate  and 
definite  modes  of  motor  activity.  There  is  something  to 
be  said  on  both  sides  of  this  question.  But  in  view  of  the 
position  taken  up  by  recent  writers  of  authority,  such  as 
Professor  James  and  Mr.  MacDjugall,  who  approach  tlie 
subject  as  psychologists  rather  than  as  biologists,  and  also 
in  Tiew  of  the  usage  of  ordinary  langu^e,  it  seems  best  to 
decide  iu  favour  of  the  wider  application  of  the  word. 


CHAPTER    11. 


Perce PTC7AL  Pbocess  and  Lsabnino  bt  Experience 

AT  THE  Perceptual  Level. 

§  1.  Perceptual  Process  contrasted  with  Trains  of  Free 
Ideas. — ^The  general  nature  of  perceptual  process  has 
already  been  fully  illustrated  in  dealing  with  instinctiye 
actions.  It  is  intelligent,  inasmuch  as  it  involves  attention, 
pursuit  of  ends,  appreciation  of  success  and  failure,  per- 
sistency with  varied  effort,  and  learning  by  experience. 
But  perceptual  intelligence,  in  its  pure  form,  is  exclusively 
concerned  with  the  g^dance  and  control  of  motor  activity 
in  relation  to  an  immediately  present  situation  and  to  its 
acquired  meaning  as  conveyed  by  implicit  ideas  insepar- 
ably coalescing  with  actual  sensations.  Thus,  the  per- 
ceptual consciousness  cannot  deal  with  past,  future,  and 
absent  objects  except  in  the  act  of  dealing  with  what  is 
given  to  it  here  and  now.  In  the  pursuit  of  ends  it  is 
circumscribed  by  the  necessity  of  always  working  forward 
step  by  step  from  the  actually  given  situation  through  a 
series  of  others  until  the  goal  is  reached.  It  is  limited  in 
a  way  comparable  to  actual  motion;  just  as  in  actual 
motion  we  cannot  transport  ourselves  from  one  place  to 
another  except  by  passing  through  the  series  of  inter- 
mediate places,  so  in  perceptual  process  we  cannot  trans- 
port ourselves  in  thought  into  the  future  except  through 
an  intermediate  series  of  presents. 

What  reference  there  is  to  the  future  is  wholly  from  the 
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up  to  the  ball  of  thread  or  other  object  which  forms  its 
plaything,  ia  a  noiselesB  sDake-like  manner ;  in  the  next 
place  it  gathers  itself  for  a,  spring,  and  pounces  on  the 
^(wsi-prey,  seizes  it  with  teeth  and  claws,  and  worries  it ; 
tinally  it  lets  the  object  go  nj^ain,  and  re-commences  the 
process.  The  several  acts  of  lying  in  wait,  stealthy  ap- 
proach, crouching  for  a  spring,  pouncing  on  the  prey,  arc 
phases  in  the  development  of  the  same  activity.  The  same 
IS  true  of  the  hunting  of  an  actual  prey.  In  such  processes 
the  behaviour  of  the  animal  is  throughout  prompted  and 
guided  by  actual  sense -impress  ions.  But  the  reiictiou 
evoked  by  each  present  phase  of  the  developing  situation 
set«  body  and  mind  in  an  attitude  of  preparation  for  the 
next.  The  whole  activity  is  illative  to  a  series  of  external 
conditions  which  supply  in  turn  occasions  for  its  further 
development.  Now,  if  these  external  occasions  are  to  be 
utilised  in  an  effective  manner,  the  animal  cannot  remain 
purely  passive  iu  regard  to  them.  On  the  contrary,  it 
must  meet  them  half-way  by  watching  for  them,  and  by 
keeping  itself  in  readiness  to  act  in  an  appropriate  way 
when  they  occur.     Thus  perceptual  activity  ia  essentially 
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characterised  bj  attention.  Attention  is  constantly  di- 
rected towards  the  external  conditions  whicb  are  relevant 
to  the  progress  of  the  action  so  as  to  utilise  them. 

Now  attention  is  always  in  some  manner  expectant  or 
prospectiye.  So  far  as  we  already  know  a  thing  suf- 
ficiently for  our  purpose,  the  work  of  attention  is  al- 
ready accomplished.  The  direction  of  thought,  whether 
perceptual  or  ideational,  coincides  with  the  direction  of 
conation — of  appetency  or  aversion ;  conation  is  always 
pressing  forward  towards  its  end ;  hence  attention,  which 
is  nothing  but  conation  defining  itself  in  cog^tion,  and  so 
guiding  itself  by  means  of  cognition,  must  also  constantly 
be  directed  forward  beyond  the  '*  ignorant  present,"  to 
meet  what  is  to  come.  To  attend  is  always  to  waich,  to 
auHiU,  to  be  on  the  alert.  When  we  take  a  light  to  lighten 
our  path  through  a  dark  place,  we  use  it  to  make  out 
whither  we  are  going,  not  where  we  have  already  arrived. 
It  is  to  guide  our  future  steps,  not  the  steps  we  have 
already  taken.  Now  if  we  care  to  use  a  bold  metaphor, 
we  may  say  that  attention  is  the  light  used  by  conation  to 
make  out  its  path.  Only  we  must  remember  that  attention 
is  no  external  illumination,  but  is  simply  identical  with 
conation  considered  in  its  cognitive  aspect.  Trains  of  per- 
ceptual activity  are  marked  throughout  their  course  by 
this  mental  prospectiveness.  Its  external  sign  is  the  pre- 
adaptation of  the  sense-organs  to  receive  impressions,  and 
the  pre-adjustment  of  the  body  in  readiness  to  act  when 
the  opportunity  presents  itself. 

The  special  forms  assumed  by  adaptive  behaviour  of  this 
kind  may  be  more  or  less  completely  determined  by  in- 
stinctive endowment.  But  in  the  higher  animals  and, 
above  all,  in  human  beings,  they  are  to  a  large  extent 
acquired  through  experience.  Now,  so  long  as  the  operative 
ideas  remain  implicit,  involving  only  primary  acquirement 


tiireading  a.  needle  does  not  necessarily  involre  free  ideas; 
attenliou  is  £ully  occupied  ia  the  guidtmce  of  the  liaud, 
and  the  delicate  uo-ordiaatioa  of  its  movementa  bj  the  aid 
of  the  eje.  The  same  liolds  broadly  true  of  such  perfor- 
mances as  talking  on  a  tight-rope,  keeping  one's  balance 
ou  a  bicycle  so  far  as  it  may  require  attention,  and,  in 
general,  of  games  of  bodily  skill.  In  these  instances,  per- 
ceplious  are  not  isolated  facts  ;  they  form  series  having  a 
certain  unity  and  contiuuity  similar  to  that  of  trains  of 
ideas  or  trains  of  thought.  Any  such  series  constitutes  a 
single  complex  perceptual  process.  It  differs  from  a  train 
of  ideas  iuasmuch  as  the  sequence  of  its  parts  does  not 
merely  depend  on  mental  conditions  such  as  retentiveness 
and  association.  The  sequence  of  its  parts  depends  also 
upon  the  sequence  of  sentie-impruEsious  due  to  the  com- 
bined effect  of  external  conditions  and  the  motor  activity 
of  the  subject ;  inasmuch  as  it  depends  on  motor  activity, 
it  ia  under  subjective  control. 

Trains  of  free  ideas  are  not,  in  this  way,  bound  up 
with  Ixidily  behavioiu'  in  relation  to  a  given  situation  and 
BO  confined  to  the  point  of  view  fixed  by  actual  sense- 
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experience.  Thought  which  takes  shape  in  a  sequence  of 
explicit  ideas  conditioned  by  a  sequence  of  mental  images 
can  expatiate  freely  in  the  domain  of  the  past,  the  future, 
the  absent  and  the  merely  possible,  in  detachment  from 
the  circumstances  of  the  immediate  present.  We  may,  for 
instance,  while  sitting  at  a  desk  in  London,  ideally  repre- 
sent ourselves  as  on  a  bicycling  tour  in  Brittany,  and  we 
may  fix  beforehand  what  places  we  are  going  to  visit  and 
anticipate  what  we  shall  see  and  do  in  them ;  we  may  even 
imagine  ourselves  in  the  moon  and  bring  before  us  in 
idea  series  of  possible  adventures  there. 

One  consequence  of  this  power  of  ideally  transporting 
ourselves  into  the  regions  of  the  past,  the  future,  the 
spatially  remote  and  the  merely  possible  is  that,  in  the 
pursuit  of  ends,  we  are  not  bound,  so  to  speak,  to  live  from 
hand  to  mouth.  We  are  able  mentally  to  cross  a  bridge 
before  we  come  to  it.  We  can  deal  ideally  with  future 
exigencies  so  as  to  form  a  plan  of  action  before  proceeding 
to  put  it  in  execution.  Further,  in  so  doing  we  are  not 
compelled  to  work  forward  step  by  step  from  the  actually 
present  situation.  We  may,  on  the  contrary,  begin  at  the 
end  and  move  backwards  to  the  point  at  which  the  actual 
execution  of  the  plan  must  start.  If  the  desired  result  is 
(2,  and  the  consecutive  steps  required  for  its  attainment 
are  a,  h,  e,  we  may  begin  with  d,  then  pass  backward  first 
to  e,  then  to  6,  then  to  a. 

Another  most  important  point  of  difference  between 
perceptual  process  and  trains  of  ideas  is  that  on  the  per- 
ceptual level  there  are  no  explicit  concepts.  By  this  I  mean 
that  there  is  no  apprehension  of  the  general  or  universal 
as  such  in  distinction  from  particular  cases  or  instances. 
There  is  no  awareness,  for  instance,  of  the  class  "  men  "  or 
"horses,*'  as  a  separate  object  of  thought  discriminated 
from  this  or  that  particular  man  or  particular  horse ;  still 
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distinct  object  of  thought.  Thus,  when  in  taking  mjbath 
in  the  morning  I  recognize  Bponge  and  towel,  each  in  its 
distinctive  character,  I  do  not  usually  think  of  the  class 
"  sponges  "  as  such,  or  of  the  class  "  towels  "  as  such,  in 
contrast  to  the  partieulaj  perceived  meml>ers  of  these 
classes,  so  as  to  formulate  the  judgments,  "  this  is  a 
sponge  "  or  "  this  is  a  towel."  My  awareness  of  the  general 
nature  of  sponges  or  of  towels  is,  so  to  speak,  embedded  in 
my  awareness  of  the  particular  sponge  or  towel  and  not 
mentally  marked  off  from  this.  Thus,  though  there  is  a 
rudimentary  judgment  of  recognition  inasmuch  as  the  uni- 
versal nature  of  the  particular  is  confusedly  apprehended, 
yet  there  >s  no  judgment  in  which  subject  and  predicate  are 
mentally  sundered  from  each  other.  Still  less  are  judg- 
ments possible  at  tbe  perceptual  level  in  which  one  general 
term  is  subject  and  another  predicate,  e.g.  "  sponges  arc 
soft,"  or  "  horses  are  quadrupeds." 

Comparison  at  the  perceptual  level  can  exist  only  in  a 
rudimentary  form.  At  the  utmost  it  isconGned  toa  vague 
apprehension  of  likeness  and  diffei'ence.     It   is   only    in 
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concepfcual  thought,  which  is  aware  of  general  features,  as 
such,  that  attention  can  be  directed  to  the  discovery  of  the 
special  points  in  which  two  objects  are  alike  as  contrasted 
with  those  in  which  they  differ. 

Imitation  is  limited  in  the  same  way.  In  merely  per- 
ceptual consciousness  attention  to  an  action  performed  by 
another  produces  a  tendency  to  similar  behaviour,  where 
the  conditions  are  otherwise  favourable.  But  deliberate 
or  inferential  imitation,  in  which  A  copies  the  act  performed 
by  another,  B,  because  he  expressly  recognises  that  B*a 
behaviour  has  led  to  a  certain  result  which  he  now  desires, 
depends  upon  trains  of  free  ideas  and  the  conception  of 
universals,  as  such,  in  distinction  from  particular  cases.  A 
child  may,  through  a  merely  perceptual  process,  tap  a  spoon 
against  a  tray  because  he  has  seen  me  doing  this ;  he  may 
then  be  induced  to  go  on  repeating  the  action  by  the 
pleasure  he  finds  in  it ;  further,  if  such  spontaneous  imita- 
tion of  a  certain  person  under  certain  conditions  generally 
yields  agreeable  results,  the  general  tendency  to  imitate 
this  person  or  to  imitate  under  these  conditions  will  be 
strengthened  and  may  even  become  habitual.  But,  apart 
from  free  ideas,  he  will  not  take  a  key  to  open  a  drawer 
and  get  sweetmeats  because,  through  previous  observation 
of  my  conduct,  he  has  learned  expressly  to  recognise  this 
mode  of  procedure  as  supplying  means  to  the  desired 
end. 

Finally,  there  is  for  perceptual  consciousness  no  dis- 
crimination of  alternative  possibilities  so  as  to  bring  them 
severally  before  the  mind  in  their  distinction  from  each 
other.  A  dog  may  hesitate  when  it  is  at  fault  in  following 
up  a  trail,  and  it  may  pause  in  an  attitude  of  attention 
until  something  occurs  to  decide  it  to  take  one  turn  rather 
than  others.  But  we  have  no  reason  to  suppose  that  any- 
thing goes  on  in  its  mind  resembling  what  would  be 


heroes,  that  he  did  uot  have  anotlier  slice  of  mutton."  *   At 

the  perceptual  level  there  ia  nothiug  of  the  nature  of  what 
we  shall  hereaf (er  refer  to  as  i<lej.l  construction.  Perceptual 
process  has,  indeed,  a  productive  or  constructive  aspect. 
£ut  this  consists  in  the  intelligent  varintion  uf  motor 
activity  in  response  to  relatively  novel  conditions,  which 
is  raoat  clearly  seen  in  persistency  with  varied  effort. 

I  have  dwelt  mainly  ou  the  defects  of  perceptual 
intelligence  as  compared  with  the  flow  of  free  ideas.  But 
agaiust  these  we  must  set  two  advantages.  It  is  only  in 
perception  that  the  mind  apprehends  what  actually  exists 
at  the  moment  in  which  it  actually  exists.  Further,  it  is 
only  through  the  motor  activity  of  perceptual  process  that 
we  can  act  on  things  so  as  to  alt«r  them  and  adapt  them 
to  our  needs  ami  purposes. 

§  2.  Primary  Eetentivenesi  at  the  Perceptual  Level- 
In  order  to  understand  how  learning  by  experience  ia 
operalive  at  the  perceptual  level  we  must  never  forget  that 
it  ultimately  depends  on  primary  retenliveuess.     It  takes 

'  Ward,  op.  cU. 
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place  during  the  primary  occurrence  of  perceptual  activity, 
though  its  full  result  is  manifested  only  on  repetition  imder 
similar  conditions.  During  the  original  process  preyious 
stages  leave  behind  them  a  persisting  cumulative  disposi- 
tion determining  subsequent  stages,  and  it  is  this  disposition 
as  a  whole  which  becomes  operative  when  the  process  is 
again  enacted  on  another  occasion.  Thus,  even  in  the 
course  of  the  same  train  of  action,  the  various  features  of 
the  total  situation  have  acquired  meaning  due  to  continuity 
of  attention  and  primary  retentiveness  which  they  would 
not  otherwise  possess. 

There  is  one  instance  of  this  which  is  especially  instruc- 
tive— ^that  in  which  a  perceived  object  disappears  for  a  time 
and  is  none  the  less  apprehended  as  having  a  continued 
existence.  Examination  of  our  own  experience  shows  that 
this  awareness  of  continued  existence  does  not  necessarily 
presuppose  free  explicit  ideas  such  as  would  be  conditioned 
by  separable  images.  If  I  am  pursuing  a  man  at  full 
speed,  and  see  him  turn  a  comer,  I  do  not  need,  in  order 
to  continue  the  chase,  to  keep  before  my  mind  a  separate 
mental  image  of  the  man  as  running  on  the  other  side  of 
the  comer.  On  the  contrary,  it  is  enough  for  me  to  keep 
my  eye  on  the  comer  and  make  for  that.  At  this  special 
stage  in  the  development  of  my  activity,  the  sight  of  the 
corner  is  sufficient  for  its  guidance.  In  general,  actual 
searching  does  not  necessarily  presuppose  explicit  ideas. 
Free  ideas  become  indispensable  only  when  the  place  and 
manner  of  search  have  to  be  fixed  beforehand  by  something 
in  the  nature  of  a  preliminary  plan  of  procedure.  In 
animals  such  ideal  preparation  for  future  action  seems  to 
be  exceptional,  if  indeed  it  occurs  at  all. 

There  are,  however,  abundant  and  striking  examples  of 
animals  treating  an  object  as  still  continuing  to  exist, 
though  it  is  out  of  the  range  of  perception.    Under  this 


pounced  on  its  prey.  The  conditions  of  crab-life  forbid 
UB  to  ascribe  this  behaviour  t«  previous  learning  b;  ex- 
perience of  reaulte.  We  must  account  for  it  by  biglily 
specialised  and  definite  instinct  together  with  primary 
r^tentiTenesB. 

Darwin  gives  the  following  instance  of  looking  for  a 
prey  which  has  disappeared."  A  wasp  made  a  sudden  dash 
at  a  spider  and  then  flew  away ;  "  the  spider  was  evidently 
wounded,  for,  trying  to  escape,  it  rolled  down  a  little  slope, 
but  had  still  strength  sufficient  to  crawl  into  a  thick  tuft 
of  grass.  The  wasp  soon  returned  and  seeined  surprised. 
It  then  commenced  as  regular  a  hunt  as  ever  hound  did 
after  foi,  making  short  semicircular  casta.  The  spider, 
though  well  concealed,  was  soon  diacovered," 

For  the  higher  animals,  examples  are  too  fainiliar  to  need 
special  quotation.  All  that  is  required  by  way  of  explana- 
tion is  the  assumption  that  "  the  perception  of  the  prey 
maintains  its  influence  after  it  is  past "  so  as  to  "  cause 


'  Op.  tH.,  p.  324. 

'   Voj/agt  qftlit  "  BtayU,"  CiwiJ.  II.,  ji.  34. 
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the  some  sort  of  effort  to  get  at  the  victim  as  would  be  put 
forward  were  the  victim  still  in  sight."  ^  In  other  words, 
what  is  required  is  primary  retentiveness,  not  previous 
experience  of  results,  still  less  explicit  ideas. 

§  3.  Learning  by  Experience  of  Eesnlts. — ^Learning  bj 
experience  of  results  at  the  perceptual  level  is  shown  both 
in  the  gradual  modification  of  instinctive  behaviour,  and 
also  in  action  for  which  there  is  no  special  instinctive 
equipment.  We  have  already  given  examples  of  the  first 
kind.  The  way  in  which  the  more  artificial  performances 
of  animals  are  acquired  is  best  investigated  in  experiments 
appropriately  arranged  so  as  to  exhibit  the  process  of 
learning  in  its  successive  stages.  Researches  of  this 
nature  were  first  effectively  carried  out  by  Mr.  Thomdike 
on  dogs,  cats,  and  chicks,'  and  his  observations  have  been 
in  the  main  confirmed  by  the  work  of  a  number  of  sub- 
sequent inquirers.  The  general  method  is  to  place 
an  animal  "under  the  influence  of  some  stimulus  which 
it  strives  either  to  get  rid  of  or  to  get  more  of  " :  the 
animal  then  goes  through  a  series  of  reactions  until  one 
proves  successful ;  on  being  after  an  interval  of  time  pUiced 
in  the  same  situaiion,  the  unsticcessful  movements  are 
fewer,  and  further  repetition  causes  them  to  he  dropped 
entirely} 

Mr.  Thomdike*s  aim  was  to  discover  the  process  by 
which  animals  learn  such  actions  as  opening  doors  by  de- 
pressing or  lifting  latches.  '*  The  method  was  to  put  the 
animals  when  hungry  in  enclosures  from  which  they  could 
escape  (and  so  obtain  food)  by  operating  some  simple 
mechanism,  e.g.  by  turning  a  wooden  button  that  held  the 
door,  pulling  a  loop  attached  to  the  bolt,  or  pressing  down 

^  Hobhoase,  Mind  in  EvoltUicn,  p.  96. 

'  The  best  results  were  obtained  for  the  oats. 

*  Miss  Washburn,  The  Animal  Mind,  p.  219. 


ditjon  of  affairs,  .  .  .  W  hat  happens  in  all  cases  is  this : 
The  animal  on  being  put  into  the  box,  and  so  confronted 
with  the  situation  'confinement  with  food  outside,'  bursts 
forth  into  the  instinctive  activities  which  have  in  the  course 
of  nature  been  connected  with  such  a  situation.  It  tries 
t«  squeeze  through  any  openings,  claws  and  bit«a  at  the 
walls  confining  it,  puts  it  paws  through  and  claws  at  things 
outside,  trying  to  pull  itself  out.  It  may  rnah  around, 
doing  all  this  with  eitraoi-dinary  vehemence  and  persistence. 
If  these  impulsive  actiTitics  fail  to  include  any  movement 
which  succeeds  In  opening  the  door,  the  animal  finally 
stops  them  and  remains  quietly  Jn  the  boK.  If  in  their 
course  the  animal  does  accidentally  work  the  mechanism 
(claw  the  button  round,  for  instance),  and  thus  win 
freedom  and  food,  the  resulting  pleasure  will  stamp  in  the 
act,  and  when  a^in  put  in  the  box  the  animal  will  be 
likely  to  do  it  sooner.  This  continues  ;  all  the  squeeziugs 
and  bitiugs  and  clawings  which  do  not  hit  the  vital  point 
of  the  mechanism,  and  so  do  not  I'esult  in  any  pleasure, 
get  stamped  out,  while  the  particular  iuipulse,  which  made 
the  successful  clawing  or  biting,  gets  stamped  iu,  until 
£na,Ujr  it  alooB  is  connected  with  the  sense -impi'essiou  of 
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the  box's  interior,  and  it  is  done  at  onoe  when  the  animal 
is  shut  in."  ^ 

Thomdike,  in  interpreting  his  results,  takes  no  account 
of  implicit  ideas ;  hence  he  is  led  to  the  conclusion  that  his 
cats,  dogs  and  chicks  did  not  show  by  their  behaviour 
that  they  possessed  ideas  at  ail.  If  this  be  taken  to  apply 
only  to  explicit  and  free  ideas,  Thomdike's  view  seems  to 
be  justified  by  the  facts.  Evidence  for  it  is  to  be  found : 
(1)  In  the  general  mode  of  behaviour  of  the  animals  as 
maintained  throughout  the  process  of  learning ;  this  was 
in  principle  the  same  when  the  cat  or  dog  had  been  re- 
peatedly shut  up  within  the  same  enclosure  as  it  was  when 
it  was  first  placed  there.  It  consisted  in  an  outburst  of 
diffused  motor  activity,  without  any  sign  of  thinking  over 
the  situation,  so  as  to  make  ideal  preparation  for  dealing 
with  it  by  laying  out  a  plan  of  action  before  proceeding 
to  put  it  into  execution.  The  learning  took  place  by  a 
gradual  discontinuance  of  abortive  actions  and  persistence 
in  those  which  led  to  success.  Even  those  which  were 
only  relatively  successful  would  be  proportionately 
favoured ;  e.g,  there  would  be  more  persistence  in  pushing 
or  pulling  a  loose  bar  of  the  cage  than  one  which  was 
quite  unyielding.  Now  in  all  this  there  is  no  symptom 
of  other  mental  processes  than  such  continuity  of  atten- 
tion, persistence  with  varied  effort,  appreciation  of  relative 
success  and  failure,  and  acquirement  and  reproduction 
of  primary  meaning  as  may  be  found  at  the  purely  per- 
ceptual level.  (2)  In  the  gradual  way  in  which  in  many 
cases  the  time  required  for  the  animal  to  escape  decreased.' 

^  Science^  new  aeries,  voL  vii.,  No.  181  (June  17,  1898),  pp.  818, 
820-821 ;  an  abstract  of  the  original  paper  in  Monograph  Supple- 
ment, Na  8,  of  the  Psychological  Review. 

*  "Thus  the  successive  times  taken  by  one  oat  in  a  certain  box 
were  (in  seconds)  160,  30,  90,  60,  16,  28,  20,  30,  22,  11,  15,  20, 12^ 


bad  failed  prerioualy  to  find  their  v&y  out  of  a  cage  did 
not  leant  the  way  out,  and  were  not  at  all  helped  in  doing  so, 
when  they  were  placed  in  a  suitable  position  for  watching, 
even  repeatedly,  the  Iwliaviour  of  a  cat  which  knew  how 
to  get  out.  A  lat«r  eeries  of  eiperiuients  with  monkeys 
yielded,  in  the  main,  a  similar  result.  Thorndike  also 
found  that  his  animals  failed  to  profit  by  being  "  put 
through  "  even  the  simplest  acta  by  the  eitperimeutor,  e.g. 
by  having  a  paw  placed  in  a  loop  aud  passively  made  to 
pull  it  down.  He  infers  that  they  were  destitute  of  the 
power  of  learning  in  any  way  by  imitation  or  by  being  put 
through  an  act.  This,  however,  is  a  too  hasty  and  sweep- 
ing conclusion.  Aa  he  himself  points  out,  the  animals, 
under  the  conditions  of  his  experitneut,  did  not  even 
attend  in  an  approprial«  way.       They    were    given  full 

10,  14,  8,  a,  5,  10,  8,  6,  6,  7."  Tlie  animala  "  would,  in  the  oase  of 
some  (lifiieult  oasocialions,  hjippen  to  do  the  thing  six  or  seveu 
timeB,  but  after  long  periods  of  promiaouoiu  Bcrabblitijf,  and  thea 
forever  after  would  fnil  U)  doit."  [Peychologkal  Recieio,  vol.  v., 
No.  5,  p.  552.) 

'  Washburn,  op.  tit.,  p.  237. 
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opportunity  to  watch  how  others  escaped,  but  ttiej  did  not 
watch  them  at  all.  This  is,  indeed,  of  itself  strong 
evidence  of  the  absence  of  the  power  of  deliberate  or  in- 
ferential imitation,  in  which  "  an  animal,  watching  another 
go  through  an  action  and  observing  the  consequences,  is 
led  to  perform  a  similar  act  from  a  desire  to  bring  about  a 
similar  result."  ^  If  Thomdike's  animals  had  been  capable 
of  this  kind  of  imitation,  thej  would  have  attended  to  the 
way  in  which  others  escaped,  instead  of  totally  disregard- 
ing this  and  occupying  themselves  with  other  matters. 

But  it  does  not  follow  that  they  would  not  imitate 
spontaneously,  could  their  attention  be  fixed  in  the  right 
direction,  otherwise  than  through  a  desire  of  discovering  a 
means  of  escape.  In  this  respect,  a  very  interesting  series 
of  experiments  carried  out  by  Mr.  Hobhouse  forms  a 
valuable  supplement  to  Thomdike*s.  "Essentially,  each 
experiment  consisted  in  setting  the  animal  the  task  of 
obtaining  food  by  some  method  presumably  strange  to  it. 
For  example,  food  was  put  into  a  box,  which  was  then 
shut,  and  left  for  the  animal  to  open.  .  .  .  The  animal 
was  first  allowed  time  to  discover  the  method  of  obtaining 
it  for  itself.  If  after  a  little  while  it  showed  no  sign  of 
hitting  on  the  right  method,  it  was  shown,  and  allowed  to 
get  the  food.  Fresh  food  was  then  placed  as  before,  and 
a  new  trial  began." ' 

Two  points  emerge  clearly  from  the  whole  course  of 
these  investigations.  The  first  is  that,  in  order  that  an 
animal  should  be  influenced  at  all  by  being  shown,  it  was 
necessary  to  secure  its  continued  attention.  The  second  is 
that  the  animals  were  not  initially  prepared  to  attend  to 
Mr.  Hobhouse's  actions  through  interest  in  discovering  a 
means  to  the  desired  end  which  they  might  subsequently 

>  Washburn,  op.  ett.,  p.  238. 

>  Hobhouse,  Mind  in  JBvoliUion,  p.  163. 


liow  to  do  things.  But  how  ?  In  general,  the  reaalts  iaa,y 
be  sufficiently  accounted  for,  at  least  in  the  main,  without 
assuming  anything  in  the  nature  of  deliberate  as  dia- 
tinguished  from  spontaneous  imitation.  In  part,  the 
animals  in  watching  Mr.  Hobhouae  had  their  attention 
directed  especially  to  the  vital  point  of  the  mechanism,  so 
that  when  left  to  themselves  they  would  tend  to  pick  out 
this  aa  the  object  of  their  efforts.  This  result  could  be 
secured  by  mere  pointing,  if  the  animal  attentii'ely  followed 
the  pointing  liand ;  and  it  can  then  scarcely  be  said  to 
involve  imitation  at  all.  But  besides  this  the  animals  were 
also  led  more  or  less  to  reproduce  Mr.  Hobliouse's  mode  o£ 
action,  pushing,  for  instance,  where  he  pushed,  and  puUing 
where  he  pulled.  In  focussing  attention  on  his  doings 
they  acquii'ed  a  tendency  to  act  in  a  similar  way  them- 
selves, and  this  tendency  became  operative,  when  they 
were  left  to  themselves,  as  a  condition  determining  the 
preference  of  one  line  of  behaviour  rather  than  others. 

It  should  also  be  not«d  that,  as  the  general  line  of 
behaviour  consisting  in  attention  to  the  experimenter  and 
following   his    lead   repeatedly  brings  about  satisfactory 
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results,  it  will  gradually  be  confirmed  by  success  and  pass 
into  a  more  or  less  confirmed  habit.  The  growth  of  a 
general  disposition  to  attend  and  imitate  is  clearly  dis- 
cernible in  the  course  of  Mr.  Hobhouse's  experiments.^ 

The  actions  of  animals  under  the  conditions  of  these  and 
similar  experiments  are,  in  the  main,  to  be  explained  as 
due  merely  to  perceptual  intelligence,  without  trains  of 
free  ideas.  The  whole  drift  of  the  evidence  forbids  us 
to  assume  the  presence  of  deliberate  comparison  directed  to 
discovering  and  noting  the  points  in  which  various  modes 
of  procedure  agree  and  differ  so  as  to  ascertain  precisely 
what  it  is  that  makes  one  way  of  dealing  with  a  difiiculty 
right  and  others  wrong.  Deliberate  imitation,  as  we  have 
just  seen,  is  also  excluded.  The  facts  are  equally  in- 
compatible with  the  existence  of  explicit  inference  such  as 
involves  the  apprehension  of  general  propositions  as  such, 
and  their  application  to  particular  cases.  There  is  no 
ground  for  doubting  that  causal  inference  of  a  rudimentary 
kind  is  shown  in  the  appreciation  of  success  and  failure, 
in  persistency  with  varied  effort,  in  the  repetition  of  ways 
of  behaviour  which  have  yielded  satisfactory  results  in  the 
past  to  the  exclusion  of  others,  and  also  generally  in  the 
anticipation  of  like  results  when  like  conditions  occur. 
But  there  is  nothing  to  indicate  that  the  animals  appre- 
hend general  rules  of  causal  connection,  as  such,  in  contrast 
to  their  particular  applications.  This  is  not,  however,  to  be 
taken  to  exclude  all  insight  into  the  reason  why  a  certain 
consequence  should  follow  from  a  certain  condition.  A 
dog  pulling  a  piece  of  string  with  a  piece  of  meat  tied  to 
the  other  end  vdll  understand  that  the  meat  will  follow 

1  Mr.  Hobhouse  seems  inclined  to  favour  or  at  any  rate  not  to 
exclude  the  hypothesis  of  deliberate  imitation.  Without  denying 
that  this  may  occur  in  the  higher  animals,  I  am  convinced  that  the 
facts  in  general  do  not  require  or  admit  of  this  explanation. 


tioHB  such  that  when  a  certain  Benae-impreaaion  occurs  a 
certain  group  of  musclea  is  innervated  in  a  certain  way. 
He  thus  leaves  no  place  for  auch  factora  aa  acquirement 
and  revival  of  meaning.  He  even  goea  ao  far  as  to  deny 
to  the  animal  all  anticipation  of  the  experiences  which 
will  accompany  the  movement  itself,  e.g.  those  due  to 
muscle,  joint  and  tendon  aensations,  or  to  the  sight  of 
the  moving  limb.  These,  in  his  view,  are  eiperienced 
only  when  they  come ;  they  are  in  no  way  referred  to 
beforehand. 

The  whole  position  seema  quite  untenable.  Mr.  Hob- 
house  has  forcibly  ut^d  against  it  the  fact  that  what  the 
animals  acquire  through  experience  is  not  merely  a  l«ndency 
to  execute  a  certain  movement  on  the  occurrence  of  a 
certain  sense -experience,  but  rather  the  tendency  to  bring 
about  a  certain  perceptible  effect  by  whatever  means  is  in 
their  power.  A  cat,  for  instance,  which  has  learned  to 
escape  from  confinement  by  pulling  a  loop  down  with  its 
pawa,  may  on  the  next  occasion  use  its  teeth  instead  of  its 
pawa.    If  the  loop  has  been  raised  it  may  climb  or  jump 
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up  before  pulling.    If  it  fails   in  one  way  it  maj  trj 
another. 

In  the  second  place,  the  processes  in  human  beings  which 
Mr.  Thomdike  himself  adduces  as  being  of  a  similar 
nature  do  not  at  all  conform  to  this  account  of  them. 
"  The  tennis  plajer,"  he  urges,  "  does  not  feel '  This  ball 
coming  at  this  angle  and  with  this  speed  is  similar  in  angle 
but  not  in  speed  to  that  other  ball  of  an  hour  ago,  therefore 
I  will  hit  it  in  a  similar  way.'  He  simply  feels  an  impulse 
from  the  sense-impression.  .  .  .  No  tennis  player's  stream 
of  thought  is  filled  with  free-floating  representations  of 
any  of  the  tens  of  thousands  of  sense-impressions  of  move- 
ments he  has  seen  and  made  in  the  tennis  court.  Yet 
there  is  consciousness  enough  at  the  time,  keen  conscious- 
ness of  the  sense-impressions,  impulses,  feelings  of  one's 
bodily  acts.  So  with  animals.  There  is  consciousness 
enough,  but  of  this  kind."  ^  This  is  an  excellent  example 
of  perceptual  activity  developed  through  experience,  and  the 
results  of  learning  by  experience  in  animals  are,  no  doubt, 
essentially  similar.  But  can  we  reduce  what  the  tennis 
player  has  acquired  by  experience  to  mere  associations 
between  certain  impressions  and  certain  movements? 
Obviously  not.  Mr.  Thomdike's  analysis  may  hold  good 
for  cases  in  which  motor  processes  have  been  so  fixed  and 
organised  through  frequent  repetition  under  uniformly  re- 
current conditions  as  to  become  automatic,  so  that  they 
can  take  place  independently  of  attention.  But  the  ten- 
nis player  cannot  go  on  playing  while  his  mind  is  engrossed 
in  other  subjects.  On  the  contrary  his  attention  must  be 
constantly  on  the  alert  to  discern  the  acquired  meaning  of 
his  sense-impressions  and  of  their  relatively  novel  variations 
so  as  to  pre-adjust  his  actions  accordingly. 

'  Thomdike,  Psychological  Review,  Mon.  Supplement,  No.  8,  p.  84. 


food  and  freedom  in  the  open  air.  How,  then,  cau  it  work 
bai^kwardB,  over  what  is  BOmetimes  a  coagtderabte  interval, 
BO  as  to  reinforce  motor  asaociatioaa  acquired  at  an  earlier 
bUi^  while  the  animal  was  still  grappling  with  its  prob- 
lem inside  the  enclosure  ?  Mr.  Thorudike,  as  I  have 
said,  regards  this  as  a  real  and  serious  difficulty.  But 
it  ia  no  difficulty  to  us.  The  unity  and  continuity  of 
interest  which  binds  a  sequence  of  distinct  acts  into  a 
single  action  has  its  counterpart  on  the  side  of  reten- 
tiveness  in  the  formation  of  a  cumulative  disposition. 
On  the  first  occurrence  of  the  process  the  traces  left 
by  prior  phases  persist  in  and  contribute  to  determine 
succeeding  phases.  They  unite  in  a  single  cumulative 
disposition.  When  the  activity  is  repeated,  whatever 
stimulus  prompts  it  re-excit«3  the  total  cumulative  dis- 
position left  behind  by  its  previous  occurrence.  The 
cumulative  disposition  has  been  modified  in  the  anterior 
experience,  and  accordingly  the  re-aroused  activity  takes 
a  correspondingly  modified  course  as  a  whole.  This  is 
the  process  which  we  have  described  as  revival  of  acquired 
meaning.     Without  this  there  cau  be  no  learning  by  post 
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experience ;  and  intelligent  learning  by  experience  maj  be 
due  to  it  alone. 

§  4.  Eeprodaction  in  Perceptual  Process. — ^In  purely 
perceptual  process,  the  onlj  forms  of  reproduction  are 
(1)  BevivcU  of  acquired  meaning,  (2)  Complication,  and 
(3)  The  revival  of  general  staies  of  nervous  excitement  and 
their  concomitant  organic  sensaiions.  *' 

(1)  Revival  of  acquired  meaning  is  the  most  primary 
and  essential.  It  is  grounded  in  the  very  nature  of  per- 
ceptual process  considered  as  appetitive  activity.  The 
whole  process,  in  so  far  as  it  is  one  and  continuous,  leaves 
behind  it  a  cumulative  disposition.  Hence,  when  it  is 
repeated,  it  is  modified  as  a  whole  from  the  outset. 

(2)  Complication  is  a  process  for  which  there  are 
probably  special  pre-arrangements  in  the  original  con- 
stitution of  the  nervous  system.  It  consists  in  modifi- 
cation of  the  quality  and  increase  of  the  complexity  of 
certain  sensations  by  association  with  other  kinds  of 
sensation  in  past  experience.  It  mainly  takes  place 
between  sensations  belonging  to  different  senses  such  as 
sight  and  touch.  In  looking  at  a  hard  object,  our  visual 
experience  is  different  from  that  which  we  have  in  looking 
at  a  soft  object,  and  the  difference  is  due  to  the  corre- 
sponding tactile  experiences. 

(3)  The  revival  of  general  states  of  nervous  excitement 
and  their  concomitant  organic  sensaiions  is  of  especial  im- 
portance in  connection  with  emotion.  A  dog  which  has 
been  whipped  will  whine  and  display  signs  of  fear  and  dis- 
tress at  the  sight  of  the  lash.  The  original  pain-sensations 
produced  a  diffused  nervous  excitement,  which  gave  rise  to 
a  general  disturbance  of  organic  functions,  and  to  organic 
sensations.  The  sight  of  the  whip  revives  an  analogous 
nervous  and  bodily  excitement  and  with  it  analogous 
experiences. 

PSYCH.  25 
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§  6.  Explicit  Ideas  accompanyiog  Perceptual  Process. — 
So  far  we  have  treated  of  perception  and  perceptual  pro- 
cess in  its  pure  form.  We  have  distinguished  it  sharply 
from  explicit  ideas.  But  in  the  actual  mental  life  of  man 
the  two  run  into  one  another,  so  that  we  do  not  usually 
find  pure  perceptual  processes,  but  leather  what  we  may 
call  perceptual  processes  not  absolutely,  but  only  a 
potiorL  The  same  is  true  to  some  extent  of  the  higher 
animals  also.  Explicit  ideas  may  accompany  a  process 
without  interfering  with  its  fundamentally  perceptual  na- 
ture. The  explicit  ideas  may  fulfil  a  function  essentially 
analogous  to  that  fulfilled  by  perception,  and  not  any 
function  which  by  its  v^ry  nature  requires  the  presence  of 
such  ideas.  This  happens  when  the  only  office  discharged 
by  significant  mental  imagery  is  to  prompt  or  guide  the 
execution  of  an  action,  and  not  to  lay  out  the  plan  of  an 
action  beforehand  in  the  form  of  a  train  of  thought.  The 
operative  ideas  are  then  explicit  but  still  tied.  They  are 
not  set  free  to  form  a  train  of  thought  independent  of  per- 
ception. Independently  of  previous  experience  squirrels 
gnaw  at  nuts,  and  by  reaching  their  contents  satisfy  their 
congenital  craving  without  any  mental  image  of  the  kernel 
inside.  Suppose  that  on  a  future  occasion  they  start  with 
this  mental  image,  the  character  of  the  process  is  not 
essentially  altered.  The  image  of  the  kernel  inside  now 
only  contributes  to  prompt  and  guide  the  action,  just  as 
the  mere  perception  of  the  nut  prompted  and  guided  it  bo- 
fore.  Separate  images  may  be  especially  useful  and  even 
necessary  in  this  way,  when  the  activity  is  comparatively 
complicated,  and  undetermined  by  definite  congenital  im- 
pulses. Take  for  instance  the  case  of  a  monkey  imitating 
a  train  of  actions  which  it  has  seen  performed  by  a  man — 
those  concerned  in  shaving,  for  instance.  Possibly  per- 
cepts would  alone  suffice  in  such  a  case.    The  sight  of  the 
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pulse  is  thuH  contrasted  with  notion  which  results  from 
reflexion  or  delibera,tion.  la  deliberation  a  man,  instead 
of  following  out  the  impulse  arising  from  the  circum- 
stances of  the  present  moment,  brings  the  contemplated 
course  of  action  into  relation  with  the  tot^l  system  of  his 
mental  life,  past  and  future.  He  appeals  from  the  Self 
of  the  present  moment  to  the  total  Self.  If  the  strength 
of  the  momentiirj  impulse  determine  action  without  giving 
time  for  deliberation,  regret  or  remorse  is  likely  to  follow. 
When  the  momentary  impulse  has  ceased  to  dominate 
consciousness,  the  idea  of  his  past  action  may  come  into 
conflict  with  the  more  genera!  tendencies  which  give  unity 
and  consistency  to  his  life  aa  a  whole.  Regret  or  remorse 
of  this  kind  is  impossible  on  the  purely  perceptual  plane ; 
simply  because  on  the  perceptual  plane  there  is  no  unified 
system  of  tendencies  with  which  the  isolated  impulse  could 
collide ;  there  is  no  personal  Self  including  In  one  whole 
(tfist,  present  and  future  experience.  It  is  futile  to 
punish  a  dog  for  an  action  which  he  did  a  week  ago.  Thus 
the  purely  perceptual  consciousness  is  compact  of  relatively 
detached  impulses.     The  end  attained  in  one  perceptual 
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process  does  not  constitute  a  step  towards  the  attainment 
of  further  ends.  The  several  processes,  each  having  it 
own  internal  unitj  and  continuity,  are  disconnected  with 
each  other  much  as  games  are  disconnected  with  each 
other.  We  do  not  assume  the  result  of  one  game  at  chess 
or  rubber  at  whist  as  the  starting-point  of  the  succeeding 
game.  Each  game  starts  completely  afresh  on  its  own  ac- 
count. It  is  true  that  the  skill  of  the  player  is  increased 
by  practice,  but  this  also  holds  good  of  trains  of  perceptual 
activity,  and  makes  the  analogy  more  perfect.  Summing 
up,  we  may  say  that  on  the  perceptual  plane  there  is  no 
single  continuous  Self  contrasted  with  a  single  continuous 
world.  The  concept  of  the  Self  as  a  whole,  uniting  present, 
past  and  future  phases,  and  of  the  world  as  a  single 
coherent  system  of  things  and  processes,  are  ideal  con- 
structions, built  up  gradually  in  the  course  of  human 
development.  The  ideal  construction  of  Self  and  of  the 
world  is  comparatively  rudimentary  in  the  lower  races  of 
mankind,  and  it  never  can  be  complete.  On  the  purely 
perceptual  plane  it  has  not  even  b^un. 


imitatiou  that  the  results  of  the  experience  of  oue  geuera- 
tion  are  ti-ansmilted  to  t!ie  next,  so  as  to  form  the  basis  for 
further  development.  Where  trains  of  ideas  play  a  rela- 
tively unimportant  pu,rt,  as  in  the  case  of  animals,  imitatiou 
may  be  said  to  be  the  sole  form  of  social  tradition.  In  tbe 
case  of  hiimau  beings,  the  thougbt  of  past  generations  is 
embodied  in  language,  institutions,  machinery,  and  the 
like.  This  distinctively  huma.D  tnulitiou  pre-supposes  trains 
ot  ideiis  in  past  generations,  which  so  mould  the  euvirou- 
meut  of  a  new  generation,  that  in  apprehending  and 
adiipting  itself  to  this  environment  it  must  re-think  the 
old  trains  of  thought.  Tradition  of  this  tind  is  not  found 
in  animikl  life,  because  the  animal  mind  does  not  proceed 
by  way  of  trains  of  ideas.  None  the  less,  the  more  intelli- 
gent animals  depend  largely  on  tradition.  This  tradition 
consists  essentially  in  imitation  by  the  young  of  the  actions 
o£  their  parents,  or  of  other  members  of  tlie  community  in 
which  they  are  born.  The  same  directly  imitative  process, 
though  it  is  very  far  from  forming  the  whole  of  social 
tradition  in  human  beings,  forms  a  very  important  part 
oiit. 
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§  2.  The  Imitative  Impulse. — We  must  distiuguish  be- 
tween ability  to  imitate  and  impulse  to  imitate.  We  maj 
be  already  fully  able  to  perform  an  action,  and  the  sight 
of  it  as  performed  by  another  may  merely  prompt  us  to 
reproduce  it.  But  the  sight  of  an  act  performed  by  another 
may  also  have  an  educational  influence ;  it  may  not  only 
stimulate  us  to  do  what  we  are  already  able  to  do  without 
its  aid  ;  it  may  also  enable  us  to  do  what  we  could  not  do 
without  having  an  example  to  follow.  When  one  man 
sees  others  dancing,  his  own  feet  may  become  restless  and 
he  may  be  carried  away  by  the  impulse  to  join  them.  But 
he  may  not  have  anything  to  learn  from  them.  He  may 
be  a  better  dancer  than  any  of  them  to  begin  with.  He  is 
simply  prompted  to  do  on  this  particular  occasion  what  he 
is  already  quite  capable  of  doing.  The  case  is  different 
with  the  child's  early  imitation  of  the  words  spoken  by  his 
elders.  The  result  at  first  very  imperfectly  corresponds 
to  the  model,  and  success  is  attained  only  by  repeated 
trials.  In  very  many  instances  there  is  learning  by  imita- 
tion with  little  or  no  dii'ect  impulse  to  imitate.  The 
imitative  process  is  enacted  not  for  its  own  sake  but  for 
the  sake  of  some  ulterior  end.  Thus  if  I  am  learning 
billiards  and  someone  shows  me  by  his  own  example  how 
to  make  a  particular  stroke,  the  case  is  different.  It  is  not 
his  example  which  in  the  first  instance  prompts  me  to  the 
action.  He  merely  shows  the  way  to  do  what  I  already 
desire  to  do.^ 

We  have  then  first  to  discuss  the  nature  of  the  imita- 
tive impulse — the  impulse  to  perform  an  action  which 
arises  from  the  perception  of  it  as  performed  by  another. 

This  impulse  is  an  affair  of  attentive  consciousness.     As 

^  So  far  as  this  is  capable  of  being  taught,  and  does  not  depend 
on  "practice." 


aimlesB  novelty.  (3)  We  learu  by  eicpevience  that  what 
others  do  is  verj  often  based  on  good  reason,  and  that 
deviation  from  it  is  likely  to  be  disadvantageous.  Such 
conditions  as  these  lead  men  to  form  the  settled  habit  of 
doiu^'  as  others  do,  where  tbey  feel  no  special  interest  in 
attending  to  a  matter  for  themselves  and  forming  an  in- 
dependent judgment. 

The  imitative  impulse  in  distinction  from  such  mere 
routine  repetition  is  a  conation  which  eeeka  satisfaction  in 
the  imitative  process  itself.  The  perception  of  an  action 
prompts  us  te  reproduce  it  when  and  so  far  as  it  excites 
interest  or  is  at  least  intimately  connected  with  what  does 
excite  interest.  Further,  the  interest  must  be  of  such  a 
nature  that  it  is  more  fully  gratified  by  partially  or  wholly 
repeating  the  interesting  action.  Thus  imitation  is  a 
special  development  of  attention.  Attention  is  always 
striving  after  a  more  vivid,  more  definite,  and  more  complete 
apprehension  of  its  object.  Imitation  is  a  way  in  which 
this  endeavour  may  gratify  itself  when  the  interest  in  the 
object  is  of  a  certain  kind.  It  is  obvious  that  we  do  not 
tr^  to  imititte  all  manner  of  actions  without  distinction. 
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merely  because  tliej  take  place  under  our  eyes.  What  is 
familiar  and  commonplace,  or  what  for  any  other  reason  is 
unexciting  and  insipid,  fails  to  stir  us  to  re-enact  it.  It  is 
otherwise  with  what  is  strikingly  novel  or  in  any  way 
impressive,  so  that  our  attention  dwells  on  it  with  relish 
or  fascination.  It  is  of  course  not  true  that  whatever  act 
fixes  attention  prompts  to  imitation.  This  is  only  the 
case  where  imitation  helps  attention,  where  it  is  in  fact  a 
special  development  of  attention.  This  is  so  when  interest 
is  directly  concentrated  on  the  activity  itself  for  its  own 
sake  rather  than  for  the  sake  of  its  possible  consequences 
and  the  like  ulterior  motives.  But  it  is  not  necessary  that 
the  act  in  itself  should  be  interesting ;  in  a  most  impor- 
tant class  of  cases  the  interest  centres  not  directly  in  the 
external  act  imitated,  but  in  something  else  with  which 
this  act  is  so  intimately  connected  as  virtually  to  form  a 
part  of  it.  Thus  there  is  a  tendency  not  only  to  imitate 
interesting  acts,  but  also  the  acts  of  interesting  persons. 
Dogs  often  imitate  their  masters.  Men  are  apt  to  imitate 
the  gestures  and  modes  of  speech  of  those  who  excite  their 
admiration  or  affection  or  some  other  personal  interest. 
Children  imitate  their  parents,  or  their  leaders  in  the 
playground.  Even  the  mannerisms  and  tricks  of  speech 
of  a  great  man  are  often  unconsciously  copied  by  those  who 
regard  him  as  a  hero.  In  such  instances  the  primary 
interest  is  in  the  whole  personality  of  the  model ;  but  this 
is  more  vividly  and  distinctly  brought  before  consciousness 
by  reproducing  his  external  peculiarities.^ 

Our  resTilt  then  is  that  interest  in  an  action  prompts 
to  imitation  in  proportion  to  its  intensity,  provided  the 
interest  is  of  a  kind  which  will  be  gratified  or  sustained 

*  Of  course  the  Booiety  in  which  we  live  is  always  interesting  to 
Q8.  Hence  the  tendency  to  acquire  a  provincial  accent  when  we  are 
constantly  associating  with  people  who  have  it. 


the  actioD,  but  also  determines  more  or  lees  its  special 
character.  Tlie  cbild  lias  a  congenital  tendency  to  utter 
articulate  sounds;  but  tbe  special  character  of  the  sounds 
it  utters  is  largely  determined  by  the  sounds  it  hears  from 
the  persons  ivlio  surround  it.  Tbe  same  is  true  of  the 
song  of  bir<lB.  But  sometimes  imitation  seeins  only  to 
supply  ftu  occasional  impulse,  and  does  not  in  the  first 
instance  create  (he  power  of  performing  an  action  or 
appreciably  modify  its  character.  As  an  example  in  which 
the  pi-esence  of  a  model  simply  stimulates  an  activity  and 
does  not  modify  it,  we  may  take  the  repetition  of  a  danger- 
cry  by  young  birds  when  they  hear  others  utter  it.  The 
danger-cry  itself  is  undoubtedly  instinctive.  Any  dis- 
agreeable or  disturbing  experience  will  elicit  it  ircin  a 
young  chicken  which  lias  not  heard  it  before.  Its  effect 
also  on  the  birds  who  hear  it  is  instinctive.  When  a  parent 
bird  utters  the  cry,  a  chick  which  is  yet  in  the  egg  may 
suddenly  cease  in  its  endeavour  to  pierce  the  shell  and 
become  motionless.  In  just  the  same  instinctive  way,  the 
sound  of  the  alarm-note  uttered  by  one  bird  prompts 
another  to  repeat  it,  so  that  the  alarm  may  be  communi- 
cated  to  a  wliole  group.     It  is  mainly  in  this  manner  that 


^■1 
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birds  and  other  animals  learn  to  avoid  dangers  which 
at  first  thej  had  disregarded.  The  sight  of  a  man  with 
a  gun  on  a  previously  desert  island  may  evoke  no  alarm 
in  its  feathered  inhabitants ;  but  after  a  few  experiences 
of  the  fatal  consequences  connected  with  a  man  so  armed, 
the  birds  in  general  will  become  shy.  Those  who  have 
actually  been  disturbed  or  wounded  by  the  gun  have 
uttered  the  alarm-note ;  this  has  thrown  yet  others  into 
a  state  of  alarm,  and  they  also  utter  the  alarm-note ;  these, 
when  they  again  see  a  man,  utter  the  alarm-note,  although 
they  have  never  experienced  any  harm  from  human 
beings. 

§  3.  Learning  by  Imitation. — Let  us  now  turn  to  the 
other  side  of  the  question.  Let  us  consider  the  case  in 
which  the  power  of  performing  an  action  is  acquired  in 
and  by  the  process  of  imitation  itself.  Here  there  is  a 
general  rule  which  is  obvious  when  once  it  is  pointed  out. 
It  is  part  of  the  still  more  general  rule  that ''  to  him  that 
hath  shall  be  given."  Our  power  of  imitating  the  activity 
of  another  is  proportioned  to  our  pre-existing  power  of 
performing  the  same  general  kind  of  action  independently.^ 
For  instance,  one  who  is  devoid  of  musical  faculty  has 
practically  no  power  of  imitating  the  violin  playing  of  a 
Joachim.  Imitation  may  develop  and  improve  a  power 
which  already  exists,  but  it  cannot  create  it.  Consider  the 
child  beginning  for  the  first  time  to  write  in  a  copybook. 
He  learns  by  imitation ;  but  it  is  only  because  he  has 
already  some  rudimentary  ability  to  make  simple  figui-es 
that  the  imitative  process  can  get  a  start.  At  the  outset^ 
his  performance  is  very  unlike  the  model  set  before  him. 

^  Mr.  Thorndike's  animals,  referred  to  in  the  previous  chapter, 
failed  to  imitate  actions  so  strange  and  unfamiliar  to  them  as  the 
pressure  of  buttons,  eto.  The  result  with  an  intelligent  monkey 
would  probably  have  been  different. 


keys  have  the  great«st  plasticity  aud  the  gre;if«st  apti- 
tude for  imitation.  They  are  iucessantly  active  iu  all 
kinds  of  ways,  and  they  are  in  a  very  high  degree  capable 
of  learning  by  experience.  Thus,  when  admitted  to  the 
company  of  human  beings,  they  will  sometimea  spon- 
taneoiialy  learn  to  imitate  the  use  of  knives,  forks,  cups, 
plat«s,  etc.  In  general,  tlio  more  intelligent  monkeys  have 
a  wider  and  more  varied  sphere  of  activity  than  other 
animals.  They  are  incessantly  trying  to  do  things,  experi- 
menting in  all  sorts  of  ways,  and  learniug  rapidly  by  the 
success  or  failure  of  tlieir  attempts.  The  wide  range  of 
their  activity  involves  a,  wide  range  oE  interest.  They 
attend  to  all  kinds  of  things  without  any  directly  practical 
aim;  and  the  imitative  impulse  is,  as  we  have  seen,  a 
special  development  of  this  form  of  attention.  The 
readiest  way  of  bringing  before  their  consciousness 
vividly  and  distinctly  an  action  which  interests  them  ia 
to  re-enact  it  themselves. 

Of  course  at  higher  levels  of  mental  development  the 
imitative  impulse  is  far  less  conspicuous  because  tm- 
jmJsipe  activity  in  general  is    checked  and    overruled  by 
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actiyitj  organised  in  a  unified  system.'  Civilised  men 
imitate  not  so  much  because  of  immediate  interest  in 
the  action  imitated  as  with  a  view  to  the  attainment  of 
desirable  results.  As  experience  widens,  the  pure  imitative 
impulse  becomes  combined  with  other  motives  to  imitation 
and  is  to  a  large  extent  supplanted  by  them.  To  begin  with, 
the  joung  child  imitates  the  sounds  uttered  by  those  around 
it  merely  for  the  sake  of  the  imitative  activity  itself.  But 
as  it  becomes  acquainted  with  the  value  of  words  as  means  of 
social  intercourse  a  new  motive  is  added.  Every  new  word 
now  means  for  it  a  possible  acquisition  of  new  knowledge 
and  power.  When  the  adult  learns  to  speak  a  foreign 
language  it  is  this  kind  of  ulterior  motive  which  is  usually 
predominant.  The  mere  process  of  imitating  the  sounds 
he  hears  may  be  a  dull  and  disagreeable  task.  It  should 
also  be  noted  that  the  general  habit  of  imitating,  which 
leads  us  to  follow  suit,  when  there  is  no  reason  to  the  con- 
trary, is  only  in  part  an  outcome  of  the  imitative  impulse. 
It  is  mainly  due  to  ulterior  motives  which  we  have  already 
mentioned. 


'  See  last  ohapter,  S  0. 


apprehension  of  objects,  or  mere  pln-y  of  attention 
detached  from  practical  interest;  (2)  the  performance  of'' 
actions  which  are  guided  by  attention,  but  are  mainly 
prompted  hy  practical  motives. 

§  2.  Affective  Tone  of  Attention.— The  conditions  of 
pleasure-pain  in  the  mere  process  of  lUifending,  as  such, 
have  been  well  stated  by  Dr.  Ward :  **l'l"'rp  in  p*'"WHV? 
iti__£C2pactioQaE  a  maximum  of  attention  is  efl'ectively 
exercised,  and  pain  in  proportion  as  such  etiective  at- 
tention  is  frustrated  by  distTacEioIJ37  "shocks,  or  incom- 
plete and  faulty  adaptations,  or  fails  of  exercise  owing 
to  the  narrowness  of  the  field  of  consciousness  and  the 
slowness  and  smallness  of  its  changes."  ' 

The  monotonous  continuance  or  repetition  of  the  same 
kind  of  pi-esentation,  after  its  interest  is  exhausted,  in- 
volves a  restriction  of  mental  activity  which  mav  lie  highly 

riicd,  teiitli 
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disagreeable,  as  in  travelling  along  a  road  where  the 
scenery  is  uniform  in  character,  and  the  villages  all  similar 
and  similarly  situated.  A  certain  amount  of  variety  is 
necessary  for  the  free  play  of  attention.  Where  this  is 
lacking,  the  mind  will  strive  to  find  objects  to  exercise  its 
activity  upon,  and  fail  disagreeably.  On  the  other  hand, 
a  too  rapid  succession  of  varying  external  impressions 
may  be  equally  unpleasing.  The  mind,  while  pre-occupied 
with  one  object,  is  interrupted  by  the  obtrusion  of 
another,  and  yet  another,  so  that  attention  is  being  perpe- 
tiially  warped.  This  gives  rise  to  the  pain  of  distraction, 
which  may  also  occur  when  disconnected  objects  simul- 
taneously claim  attention,  so  that  it  cannot  be  efficiently 
exercised  by  any  one  of  them.  In  attending  to  the  same 
complex  object,  pleasure  or  displeasure  may  arise  from  the 
relation  of  its  parts,  which  may  or  may  not  be  adapted  to 
what  Kant  calls  "  our  faculty  of  knowing."  Where  the 
apprehension  of  the  whole  prepares  and  facilitates  the 
apprehension  of  the  parts,  where  the  apprehension  of  one 
part  prepares  and  facilitates  the  apprehension  of  another, 
and  where  the  apprehension  of  the  parts  prepares  and 
facilitates  the  apprehension  of  the  whole,  the  total  activity 
is  pleasant,  if  it  has  a  sufficiently  varied  field  for  its 
exercise.  On  the  other  hand,  where  at  one  stage  of  the 
process  the  mind  is  prepared  for  a  certain  kind  of  con- 
tinuation and  meets  with  another  for  which  it  is  not  pre- 
adjusted,  the  activity  is  unpleasant.  As  examples  we  may 
refer  to  **  the  pleasurableness  of  a  rhythmic  succession  of 
sounds  or  movements,  of  symmetrical  forms  and  curved 
outlines,  of  gentle  crescendos  and  diminuendos  in  sound, 
and  of  gradual  variations  of  shade  in  colour,  and  the  pain- 
fulness  of  flickering  lights,  false  time,  false  steps,  false 
quantities,  and  the  like.  In  all  these,  whenever  the  result 
is  pleasurable,  attention  can  be  readily  accommodated — 


intpnHJt.y,  diiratiop.  and  rapidity,  and  they 


mustr  accompiiny  '^ntl  eni-i-n^iitl  each  other  in  a  certain  order. 
In  general,  failure  in  adjustment,  disturbing  the  actiyitj 
as  a  whole  and  rendering  it  inefficient,  is  unpleasant.  The 
peculiar  experience  of  losing  one's  balance  is  a  good  illus- 
tration. Part  of  the  unpleasantness  of  extreme  fatigue 
liea  in  the  muscular  tremblings  and  conyulsiye  jerka  to 
which  it  gives  rise.  On  the  other  band,  ease  and  cer- 
tainty of  adjustment  in  performing  complex  moyements  is 
a  source  oE  pleasure  when  the  movements  have  not  be- 
come so  habitual  as  to  lose  feeling-tone.  A  free  and 
easy  flow  of  delicately  adjusted  movements  is  pleasurable, 
as  such.  The  pleasures  of  play  in  children  and  young 
animals  are  lai^ely  of  this  kind.  Compare  the  mental 
slate  of  a  dog  in  its  struggle  to  keep  standing  on 
its  hind  legs  with  that  of  the  same  dog  in  its  natural 
gambols,  its  mock-Qghts  with  ite  companions,  and  the  like. 
There  are  certain  general  conditions  which  contribute  to 

'  Ward,  op.  Cit.,  p.  583. 


2]  PLEASURE-PAIN.  401 

easy  and  effect!  vo  motor  ad j us tment .  Among  these  perhaps 
the  most  important  is_  rhythm.  In  rhythmic  movements 
the  same  adjustment  is  repeated  at  regular  intervals,  so 
that  it  is  possible  to  prepare  for  it  beforehand.  In  this 
way  waste  of  energy  is  avoided,  and  the  maximum  of 
efficiency  is  attained.  All  workmen  who  have  to  repeat  a 
movement  again  and  again,  as  in  striking  with  a  hammer, 
or  hauling  on  a  rope,  fall  into  a  regular  rhythm.  Con- 
currence in  rhythm  between  two  distinct  and  simultaneous 
processes  greatly  facilitates  both.  Each  process  is  not 
only  facilitated  by  its  own  rhythm,  but  also  by  that  of 
the  other,  and  the  result  is  often  intensely  agreeable. 
The  best  instances  are  dancing  ^d  marching  to  music.^ 

The  pleasure  or  displeasure  experienced  in  observing 
movement  on  the  part  of  other  persons  or  things  partly 
depends  <mi  the  same  conditions  as  those  which  determine 
the  feeling-tone  of  our  own  motor  activities.  In  discuss- 
ing imitation,  we  saw  that  actions  which  by  their  intrinsic 
interest  attract  attention  produce  in  the  observer  a  nascent 
tendency  to  repeat  them  himself.  This  tendency  is  present, 
even  when  it  does  not  issue  in  overt  imitation.  The  sight 
of  external  movement  occasions  an  incipient  stirring  of 
corresponding  activity  in  the  subject  who  is  attending  to 
it.  This  motor  revival  forms  an  integral  part  of  the  per- 
ceptual complex,  not  of  course  a  distinct  idea.  The  con- 
ditions of  pleasure  and  displeasure  which  apply  to  motor 
process  in  general,  apply  also  to  the  reproduced  motor 
process  involved  in  attending  to  a  moving  object.  When 
it  takes  place  with  special  ease  and  facility  and  fineness  of 
adjustment,  we  call  the  extei*nal  movement  that  excites  it 

1  Rhytlimio  activity  also  produces  a  diffused  excitement  of  an 
agreeable  kind  which  intensifies  the  effect  of  other  pleasure-giving 
conditions.  Thus  the  rhythm  of  verse  intensifies  the  effect  of  poetic 
ideas  and  sentiments. 


PSYCH. 
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&nd  surfaces  aa  if  they  were  in  themselves  active.  We 
speak  of  a  column  "  raising  itself  "  into  the  air ;  of  a  path 
"  winding  "  ;  and  so  on.  Language  of  this  kiad  marks  a 
fundamental  feature  of  perceptual  process.  The  direction 
of  lines  and  surfaces  is  apprehended  as  if  it  were  a 
direction  which  the  liues  and  surfaces  themselves  actively 
take  and  maintain.  Hence,  in  apprehending  them  there  is 
a  sympathetic  revival  of  motor  activity  in  us,  which  may 
be  pleasing  or  unpleasing.  *  When  the  geometrical  outline 
is  so  irregular  in  its  course  as  to  defeat  pre-adjuatments 
on  our  part,  and  to  demand  abrupt  clianges  for  which  wo 
are  unprepared.  It  is  disagreeable.  On  the  other  hand,  a. 
gently  flowing  curve  is  agreeable.  Of  course,  if  the  figure 
ia  too  simple,  it  will  be  almost  neutral  in  feeling- tone,  but 
when  it  is  at  once  complex  and  graceful,  it  may  give  rise 
to  considerable  pleasure.  Marked  displeasure  occurs  wlien 
sufficient  regularity  is  present  to  create  a  pre-adjustmeut 
which  other  conditions  disappoint.    The  experience  is  also 

'  This  view   ib   developed   in    full   detail    in    Dr.    Lipp-n'   work 
RaamiUthetik  tind  geomelruch-opiuche  Tduechunj/ea, 
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unpleasant  when,  owing  to  the  simplicitj  or  monotonous 
repetition  of  the  object,  attention  is  not  sufficiently 
occupied.  In  this  case  an  active  tendency  is  thwarted 
because  it  does  not  find  adequate  material  for  its  exercise. 
Of  course,  what  is  too  simple  or  too  complex  for  one  person 
may  not  be  too  simple  or  too  complex  for  another. 

§  3.  Success  and  Defeat  as  Determining  Pleasure  and 
Pain. — Under  the  second  head  is  included  a  very  extensive 
class  of  cases  so  familiar  and  obvious  that  it  scarcely 
seems  necessary  to  mention  them.  Everybody  knows  that 
it  is  unpleasant  to  be  defeated  in  an  endeavour  by  adverse 
external  circumstances,  and  that  circumstances  which 
facilitate  the  attainment  of  the  end  of  an  activity  are  for 
that  reason  pleasing.  The  cat  is  displeased  when  the 
mouse  escapes  it;  the  golf-player  is  displeased  when  he 
digs  up  the  turf  instead  of  hitting  his  ball ;  the  sportsman 
is  displeased  when  he  misses  his  bird.  An  analysis  of 
such  cases  is  unnecessary.  We  need  only  insist  on  theiiv 
importance  for  the  general  theory  of  pleasure-pain.  \ 
The  very  fact  that  they  are  obvious  and  familiar  makes 
them  important.  If  we  can  reduce  other  instances  in 
which  the  conditions  of  the  feeling-tone  are  less  obvious 
to  the  same  general  principle,  we  may  fairly  claim  to 
have  given  an  explanation.  It  should  be  noted  that  the 
physiological  theory  which  refers  all  pleasure-pain  to 
relations  of  wear  and  repair  in  nervous  tissue  can  scarcely 
be  made  to  apply  here.  We  are  pleased  when  we  hit  a 
nail  on  the  head  and  displeased  when  we  miss  it;  there 
seems  to  be  no  reason  whatever  for  supposing  that  in  the 
one  case  surplus-stored  energy  is  being  used  up,  and  in 
the  other  not.  One  would  suppose  that  whatever  surplus 
existed  would  be  common  to  both. 

§  4.  Peeling-Tone  due  to  Pre-formed  Associations. — 
Acquirement  of  meaning,  complication,  and  associative  re- 


\ 


\ 


Decause  oi  its  appearance  Co  tiie  e^e.     it  is  iinportanc  no 

note  tha,t  in  such  cases  it  is  not  merely  the  feelin<;-toae, 
the  abstraiCt  pleasantnesa  or  paiufuluesa  which  is  reviTed ; 
the  feeliug-toae  of  the  present  perception  is  determiued  by 
previous  experience  only  because  the  perception  itself  ia 
its  cognitive  and  conative  aspect  lias  been  modified  and 
developed  by  this  experience-  The  acquired  feeliug-tone 
of  the  cawing  of  rooks  is  the  feeling-tone  of  its  acquired 
meaning.  It  re-excites  a  total  disposition  left  behind  by 
previous  perceptual  experience,  and  tbia  is  the  source  of  its 
pleasantness.  Probably  the  re-excit«meut  of  organic  sen- 
sations also  plays  an  important  part  in  this  instance.  In 
other  instaucej  it  is  very  prominent.  The  sight  of  food 
disgusting  to  the  taste  may  produce  actual  nausea.  The 
sight  of  a  drawn  sword  produced  in  Jaiue^  I.  a  highly  un- 
pleasant organic  disturbance.  The  mere  si^'lit  of  another 
person  sucking  a  lemon  uiakc:j  some  people  vividly  experi- 
ence the  corresponding  organic  sensations  which  may  be  to 
tliein  hii;hly  disagreeable. 

'  Sully.  TU  Iluntait  Jliiui   vul.  1...  p.  7S. 
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Emotions. 

§  1.  General  Characteristics. — If  ^^e  ask  the  question, 
What  is  an  emotion?  the  first  answer  that  occurs  to 
common  sense  is  a  list  of  specific  emotions — fear,  anger, 
hope,  suspense,  jealousy,  and  the  like.  When  we  push 
the  inquiry  further,  and  ask  what  character  these  states 
have  in  common  which  leads  us  to  apply  the  same  name, 
Emotion,  to  all  of  them,  we  find  psychologists  giving  vari- 
ous and  inconsistent  answers.  According  to  some,  emotion 
is  essentially  a  kind  of  sensation,  due  to  general  organic 
distiirbance.  According  to  others,  it  is  the  massive  revival 
by  association  of  past  pleasures  and  pains.  According  to 
others,  it  is  a  tendency  to  behave  in  a  particular  way,  and 
must  be  regarded  as  a  mode  of  conative  consciousness. 
The  best  course  for  us  to  pursue  in  view  of  this  disagree- 
ment, is  to  take  certain  typical  emotions,  and  to  attempt  to 
fix  chai*acteristics  distinctive  of  them  and  common  to  them 
in  all  their  manifestations. 

(1)  There  is  one  prominent  fact  about  emotion  which 
confronts  us  at  the  outset  :— its  wide  range.  From  the 
lower  forms  of  perceptual  consciousness  up  to  the  higher 
forms  of  ideational  and  conceptual  activity,  the  same 
typical  kinds  of  emotion  are  everywhere  present.  Anger 
may  arise  in  connexion  with  the  pain  of  a  wound  or  the 
smart  of  a  blow.  The  wounded  lion  bites  at  sticks  and 
stones  and  at  its  own  wounds.  The  cat  will  become  angry 
if  you  interfere  with  its  kittens.     A  child  will  become 
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cover  such  cases  as  St.  Paul's  righteous  iiuger  with  the 
foolish  Ga1atia.na. 

(2)  Cioael/  connected  with  the  wide  distribution  of 
emotion  is  the  varied  nature  of  the  cosditious  that  arouse 
it.  Any  kind  of  thwarting  or  opposition  may  excite  anger. 
Any  kind  of  danger  may  eicite  fear.  You  may  produce 
anger  in  a  dog  by  disturbing  it  while  eating,  or  by  inter- 
fering with  its  young,  or  by  pulling  its  tail.  It  is  a  certain 
general  kind  of  situation,  not  a  specific  class  of  objects, 
which  excites  a  certain  kind  of  emotion. 

The  behaviour  in  which  emotion  finds  expression  is 
correspondingly  general  in  its  character.  It  is  not  an 
adaptation  to  the  specific  nature  of  this  or  that  specific 
object,  but  a  general  mode  of  action  adapted  to  a  certain 
kind  of  situation.  The  behaviour  of  the  angry  d<^  is 
generically  the  same,  however  the  anger  is  excited.  It 
adopts  the  same  bodily  attitude,  shows  its  teeth,  growls, 
attempts  to  bite,  and  the  like. 

(li)  There  arc  two  sources  of  emotional  states  which  it 

'  Mtnlal  and  Morai  Science,  p.  261. 
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is  important  to  distinguish.  Emotions  may  arise  in  con- 
nexion with  definite  perceptions  or  ideas,  as  when  good 
news  excites  joj  ;  on  the  other  hand,  thej  maj  be  primarily 
conditioned  bj  organic  changes,  such  as  those  which  follow 
the  use  of  alcohol  or  other  drugs.  A  man*B  temper  Yaries 
with  the  state  of  his  health.  The  organic  changes  may 
operate  in  one  or  both  of  two  ways.  They  may  directly 
change  the  condition  of  the  nervous  system  by  altering  the 
nature  or  amount  of  nutrition  with  which  it  is  supplied,  or 
in  other  ways.  They  may  also,  by  altering  the  general 
state  of  the  body,  alter  the  nature  of  the  impulses  received 
by  the  central  nervous  system  from  the  internal  organs. 
Owing  to  the  diffusive  nature  of  organic  sensations,  this 
occasions  a  general  change  in  the  state  of  the  nervous 
system,  which  on  the  psychological  side  is  experienced  as 
an  emotional  mood.  An  emotional  mood  is  not  quite  the 
same  thing  as  an  emotion  properly  so  called.  An  emotion 
properly  so  called  must  be  felt  in  relation  to  some  definite 
object ;  to  be  angry  we  must  be  angry  about  something. 
But  the  general  state  of  irritation,  due,  let  us  say,  to  a 
sleepless  night,  has  not,  as  such,  any  definite  object.  As 
we  shall  see  under  (4),  it  tends  to  find  objects  for  itself, 
and  it  may  pass  from  one  object  to  another,  giving  rise  to 
a  series  of  emotions  of  a  similar  natiu-e.  In  general,  the 
occurrence  of  a  definite  emotion  tends  to  leave  behind  it  an 
emotional  mood  akin  to  it. 

(4)  An  emotional  mood,  whatever  may  be  its  primary 
origin,  tends  to  persist  when  once  it  is  aroused,  and  to 
fasten  upon  any  object  which  presents  itself.  Ill-temper 
or  gloomy  depression  or  hilarity  may  originate  in  the  first 
instance  in  the  use  of  drugs  ;  but  when  these  moods  are 
once  in  exist-ence  they  create  objects  for  themselves.  A  man 
who  gets  up  in  the  morning  in  a  bad  temper,  due  to  want 
of  sleep  or  similar  causes,  is  apt  to  be  irritated  by  almost 


attack  ea«li  otlier.'"  So  it  is  danjjerouB  to  approach 
tlie  malcB  of  many  species  of  animals  in  breeding  lime, 
when  tlieir  angry  passions  are  aroused  \>y  sexual  rivalry. 
An  emotion  or  emotional  mood  involves  a  certain  general 
trend  or  direction  of  activity,  which  particularises  itself  in 
whatever  ■wa.y  it  can,  according  to  circumstances. 

(5)  The  fifth  feature  of  emotion  is  what  we  may 
call  its  parasitical  character.  So  far  as  emotions  are 
excited  by  general  situations,  and  not  merely  by 
general  organic  changes,  they  are  usually  secondary 
phenomena,  and  pre-auppose  the  existence  of  more 
specific  tendencies.  This  is  true  of  all  but  the  simplest 
and  most  primitive  emotional  states.  The  anger  pro- 
duced in  a  dog  by  taking  away  its  bone  pre-supposes 
the  specific  appetite  for  food.  The  anger  produced  in  it 
by  interfering  with  ita  young  pre-siipposes  the  specific 
tendency  to  guard  and  tend  its  offspring.  So  the  presence 
of  a  rival  who  interferes  with  its  wooint;  causes  anger 
because  of  the  pre -existence  of  the  sexual  impulse. 

'  Hudaon,  The  J^aluraliit  in  La  Plata,  ch.  mii.  (towards  end). 
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(6)  lu  all  the  more  intense  phases  of  emotion, 
organic  sensations  form  an  important  constituent  of  the 
total  state  of  consciousness.  This  is  true  whether  the 
emotion  has  been  primarily  introduced  by  organic 
changes,  or  whether  it  has  in  the  first  instance  arisen  in 
connexion  with  definite  perceptions  or  ideas.  This  fact 
has  been  made  the  basis  of  a  general  theory,  according 
to  which  the  essential  nature  of  the  emotional  conscious- 
ness consists  in  sensations  arising  from  change  in  the 
internal  organs  of  the  body,  including  both  viscera  and 
muscles. 

§  2.  General  Theory. — The  general  theory  of  emotion 
to  which  we  have  just  referred  has  met  with  much  favour 
and  has  been  much  discussed.  It  is  at  least  as  old  as 
Descartes,  but  is  now  specially  connected  with  the 
name  of  Professor  James,  who  has  advocated  its  claims 
with  great  force  and  eloquence.  We  cannot  do  better 
than  q\mtjR  ]\ir  statement  of  the  main  argument  in  favour 
of  the  view  tjiat  emotion  is  simply  prganir^  Qonaa.fmTi 
and  nothing  elsgfck'*  I  now  proceed  to  urge  the  vital 
point  of  my  whole  theory,  which  is  this :  If  we  fancy 
some  strong  emoiioUf  and  then  try  to  ahstract  from  our 
consciousness  of  it  aU  the  feelings  of  its  bodily  symp- 
toms, we  find  we  have  nothing  left  behind,  no  *  mind- 
stuff  '  out  of  which  the  emotion  can  be  constituted,  and 
that  a  cold  and  neutral  state  of  intellectual  perception  is 
all  that  remains.  .  .  .  What  kind  of  an  emotion  of  fear 
would  be  left  if  the  feeling  neither  of  quickened  heart- 
beats nor  of  shallow  breathing,  neither  of  trembling  lips 
nor  of  weakened  limbs,  neither  of  goose-flesh  nor  of 
visceral  stirrings,  were  present,  it  is  quite  impossible ,  for 
me  to  think.  Can  one  fancy  the  state  of  rage  and 
picture  no  ebullition  in  the  chest,  no  flushing  of  the 
fiice,  no  dilatation  of  the  nostrils,   no  clenching  of  the 


expression  or  consequence ;  and  the  more  it  seems  to  me 
tbat  if  I  were  to  become  corporeally  auaeathetic,  I  should 
be  excluded  from  tlie  life  of  the  affections,  harsh  and 
tender  alike,  and  drag  out  an  existence  of  merely  cognitive 
or  intellectual  form." ' 

This  passa^  is  certainly  eloquent,  but  it  lacks  logical 
stringency.  It  does  not  follow  that  because  A  la  neces- 
earily  and  essentially  connected  with  B,  that  A  and  B 
are  identical.  A  atone  cannot  fall  into  water  without 
making  ripples,  but  the  ripples  are  not  the  stouo.  A 
line  cannot  have  length  without  direction,  but  length 
and  direction  are  not  the  same.  There  is  no  smoke 
without  &re,  but  smoke  is  one  tbing  and  fire  another. 
So  it  may  be  impossible  for  emotion  to  exist  without 
expressing  itself ;  but  it  does  not  therefore  follow  that 
the  sense-experiences  due  to  the  expression  constitute  the 
whole  emotion.  Supposing  Professor  James's  thesis  to  be 
true,  it  is  evident  that  we  cannot  invert  it.  Certainly  not 
all  organic  sensation  is  emotion;    hunger  and  stomnch- 

I  Priaciplte  oj  Pirychology,  vol.  ii.,  pp.  451-4a3. 
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ache  are  not  emotional  experiences.  To  complete  the  theory 
therefore  it  is  necessarj  to  distinguish  the  kinds  of  organic 
reaction  which  produce  emotion  from  those  which  do.  not.  ' 
So  far  as  we  can  gather  Professor  James's  view  on  this 
point  from  his  own  statement,  it  would  seem  that  he 
connects  emotion  with  diffused  disturbance  affecting 
many  organs.  But  all  oi^nic  disturbances  are  diffused 
in  this  way.  The  experience  of  a  cold  douche,  or  of 
being  shampooed  after  a  Turkish  bath,  ought  on  this 
theory  to  be  emotional. 

It  is  evident  that  the  organic  sensations  which  enter 
into  an  emotional  state  must  either  occasion,  be  pre- 
ceded by,  or  accompany  a  special  kind  of  disturbance 
in  the  nervous  system,  which  is  not  present  in  the  case 
of  all  organic  sensations.  Now  no  doubt  to  some  ex- 
tent organic  seusations  can  produce  such  specific  ner- 
vous excitements.  They  do  so  in  so  far  as  an  emotional 
mood  is  traceable  to  such  causes  as  the  state  of  health  or 
the  use  of  drugs.  But  here  we  must  allow  for  the  direct 
effect  of  organic  conditions  on  the  nervous  system  itself 
and  its  nutrition,  as  well  as  for  the  sensory  impulses 
which  proceed  to  it  from  the  internal  organs.  Further, 
what  thus  arises  is  not  primarily  an  emotion,  but  only  an  ^^ 
emotional  mood.  When  we  consider  the  emotions  which 
arise  in  connexion  with  definite  perceptions  and  ideas, 
the  inadequacy  of  the  theory  becomes  still  more  evident. 
In  such  instances  the  diffused  organic  disturbance  has 
its  primary  origin  in  a  disturbance  of  the  nervous  system, 
which  is  propagated  over  the  body  as  a  whole.  It  follows 
that  the  first  stage  of  the  process  by  which  the  emotion 
arises  cannot  be,  as  James  says  it  is,  a  "  cold  and  neutral 
intellectual  perception."  I  have  at  this  moment  a  some- 
what cold  and  neutral  intellectual  perception  that  I  shall 
some  day  die  :  but  this  awakens  in  me  no  perturbation  of ' 


balance  bo  as  to  cause  an  organic 
ahock.  Now  on  the  psrchical  side,  what  corresponds 
to  the  original  neural  distui-bance  which  pre-conditions 
the  organic  diaturbance?  If  the  correlated  psj-chical 
state  is  not  of  the  nature  of  emotion,  what  can  it  be  ? 
It  is  perfectly  arbitrary  to  suppose  that  organic  sensa- 
tions have  a  mystic  efficiaoy  which  can  belong  to  no 
other  sensations.  After  all.  they  only  occur  in  the 
same  way  as  other  sensations:  they  arise  like  the  rest 
only  througii  stimulation  of  the  brain  by  impulses  pass- 
ing along  afferent  nerves.  If  they  contribute  to  pro- 
duce or  heighten  emotion  it  can  only  be  because  they 
help  to  excite  an  intense  and  widespread  nervous  dis- 
turbance. But  there  is  no  reason  in  the  world  why 
perceptions  or  ideas  from  external  objects  should  not 
operate  in  the  same  way.  In  fact  they  must  do  so  if 
we  are  to  account  for  the  organic  disturbance  at  all, 
and  this  agrees  with  what  we  may  call  the  normal,  un- 
sophisticated view,  that  emotion  essentially  precedes 
and  pre-conditions  its  expression.  There  is  notliing  in 
the  perception  of  a  bear,  as  such,  to  produce  the  organic 
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sensations  and  movements  characteristic  of  fear.  The 
symptoms  of  fear  arise  only  when  the  sight  of  a  bear 
startles  a  man,  either  because  it  is  a  strange  and  big 
animal  approaching,  or  because  previous  experience  has 
taught  him  to  apprehend  it  as  dangerous.  "  Let  Professor 
James  be  confronted  first  by  a  chained  bear  and  then  by 
a  bear  at  large ;  to  the  one  object  he  presents  a  bun  and 
to  the  other  a  clean  pair  of  heels."  ^  In  any  case,  it  is  not 
the  visual  perception,  as  such,  but  its  startling  character 
which  is  essential. 

The  only  mode  of  attempting  to  escape  this  confusion 
is  by  saying  that  the  organic  disturbance  arises  in  the 
first  instance  in  a  mechanical  way.  On  this  theory  there 
are  certain  innate  or  acquired  physiological  prearrange- 
ments  owing  to  which  certain  visual  or  other  perceptions 
set  up  organic  disturbances.  Such  a  view  is  irreconcilable 
with  the  facts.  Emotions  accompanied  by  marked  oi^nic 
disturbances  are  not  occasioned  merely  by  the  perception 
of  certain  objects.  They  are  occasioned  only  by  occur- 
rences which  powerfully  thwart  or  further  instinctive  or 
acquired  conative  dispositions.  A  man  does  not  feel  fear 
merely  because  he  sees  a  bear,  but  because  his  life  is 
threatened,  and  "  all  that  a  man  has  will  he  give  for  his 
life."  The  theory  of  James  ignores  this  essential  relation 
of  the  circumstances  which  produce  emotion  to  pre-existing 
conative  tendencies.  According  to  this  theory,  it  is  the 
mere  sight  of  a  kitten  being  removed  which  excites  anger 
in  the  mother-cat.  Parental  affection  has  nothing  to  do 
with  it.  But  obviously  the  interference  with  parental 
instinct  is  a  most  essential  constituent  of  the  emotional 
state.  It  is  directly  accompanied  by  a  nervous  disturbance 
which  precedes  and  conditions  the  organic  reaction.  If  the 


^  Ward,  op.  cU.,  p.  686. 


which  it  includes.  Even  in  faint  and  transient  emotional 
experiences  the  organic  element  appears  normally  to  be 
present.  It  uctiompanies  a  alight  touch  of  irritation  or  a 
slight  tinge  of  contempt,  as  it  accompaui^a  intenue  disdain 
or  wild  fury. '  The  difference  seema  to  be  onlj  one  of 
degree.  But  in  admitting  that  organic  seneation  is  a 
factor  normally  present  in  the  constitution  of  those  ataf«s 
which  we  call  emotional,  we  do  not  admit  that  it  ia  the 
sole  factor.  Where  the  emotion  arisea  primarily  in  con- 
nexion with  perceptions  and  ideas,  it  involves  a  primary 
disturbance  of  mental  equilibrium,  connected  with  the 
furtherance  or  hindrance  in  special  ways  of  conativo 
tendencies.  This  primary  disturbance,  being  the  pre- 
condition of  the  organic  reaction,  cannot  be  regarded 
as  its  effect.  It  ia  therefore  an  independent  factor  in  the 
constitution  of  the  emotion.     In  so  far  as  an  emotion 

'  Of  oouree  overt  oxprosBional  movomenta,  or  other  bodily  changes 
visible  to  the  external  observer,  may  be  absent  in  sliglit,  and  Bomc- 
times  even  id  intense  emotions.  But  what  is  important  is  nut  this 
overt  expression,  but  inlernal  organic  clianges,  aOectint;  for  example 
the  oirculatioD  and  respiration. 
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has  its  first  source  in  organic  conditions,  the  case  for 
Professor  James  seems  stronger.  But  there  are  two  points 
to  be  considered.  (1)  The  organic  changes  may  directly 
involve  the  brain  itself  and  its  nutrition,  so  that  the  whole 
effect  cannot  be  referred  to  sensory  impulses  coming  from 
the  internal  organs.  (2)  We  must  allow  for  what  Profes- 
sor Ladd  calls  "  surplus  excitation."  The  sensory  impulses, 
besides  producing  the  special  sensations  corresponding  to 
their  specific  character,  also  tend  to  produce  a  more  or  less 
diffused  excitement  of  a  vague  kind,  which  may  be  similar 
for  sensations  differing  in  their  special  qualities.  This 
surplus  excitation  may  be  analogous  in  its  character  to 
that  which  arises  in  connexion  with  perceptions  or  ideas, 
so  that  the  emotional  mood  of  irritation  may  have  its 
primary  source  either  in  the  annoying  behaviour  of  a  com- 
panion, or  in  a  bad  state  of  health.^ 

'  James's  theory  of  emotion  has,  sinoe  its  first  publication,  been 
more  or  less  modified  both  by  himself  and  others.  In  the  text,  I 
deal  with  it  in  its  most  original  and  distinctive  form.  Some 
would  correct  James's  statement  by  saying  that  the  expression  is 
not  a  pre-condition  of  the  emotion,  but  one  aspect  of  the  oocur- 
renoe  of  which  the  emotion  is  another.  I  do  not  dispute  this,  but 
I  should  like  to  know  definitely  what  it  means.  Velocity  and 
direction  may  be  said  to  be  two  aspects  of  motion,  but  emotion 
and  expression  are  not  connected  in  this  way.  The  brain  is  a 
locally  separate  part  of  the  organism  ;  and  organic  changes 
occasioned  by  brain  excitement  follow  tlio  neural  process  as  its 
consequences.  It  may  1)e  admitted  that  t)ie  neural  process  could 
not  exist  if  it  could  not  discharge  itself ;  and  in  this  sense  ex* 
pression  and  primary  neural  disturbances  may  be  regarded  as 
different  aspects  of  the  same  occurrence.  The  real  question  is, 
whether  the  primary  neural  disturbance  is  itself  correlated  with 
consciousness  of  an  emotional  kind,  or  at  any  rate  with  conscious- 
ness which  forms  an  essential  constituent  of  the  complete  emotion. 
According  to  James,  as  I  understand  him,  this  is  not  so  :  according 
to  him,  the  primary  nervous  disturbances  must  first  produce  changes 
in  the  other  organs  of  tlie  body  ;  and  these  changes  must  by  a  back- 


exhibitoil  moat  of  the  symptoms  of  emotiua  whea  appro- 
priate means  were  taken  to  excite  ita  isstiucts."  ' 

Btrude  rcoot  on  the  nervous  ByBtem  before  tlie  emotion  can  begin. 
KmoUon  is  in  hia  view  the  consoiouaneas  conoectod  with  the  re- 
iniprension  fulluwing  expreseiun.  The  initial  nervous  exoit«ment 
is  on  thia  view  excitement  of  tlio  lower  centres  and  hua  no  appreci- 
(ibla  otmooniitBiit  in  oonaoiousneas.  James  dues  indeed  Bpeak  of 
tlie  initial  pcroeptiun  which  gives  rise  to  an  emotion  bs  being  the 
peroDption  oE  en  (xeiting  fact.  Gut  lie  doea  nut  refer  to  mental 
exoi(«ment.  The  fuot  ia  exciting  beoause  the  perception  of  it  sets 
up  organic  changes  which  in  their  turn  by  way  of  baokstroke  giv« 
rile  to  nentnl  excitement.  As  lie  says,  the  feeling  of  these  olianges 
aa  thuy  oocur  is  the  emotion.  Thus  liis  phrase,  "  tlic  bodily  ohangea 
follow  directly  the  peroeption  of  the  exciting  fact,"  meana  lliat 
Uiuy  follow  the  toot  lliat  excites  Iheia,  not  the  fnct  that  excites  ue. 
1(  ho  ilocs  not  nionn  this  there  is  nothing  distinctive  in  hia  theory 
at  all.  Very  few  would  dispute  that  organic  resonance  is  normally 
a  factor  in  fully  formed  emotion.  Bain  has  said  this  as  clearly  &a 
James ;  anil  Ihe  present  writer  would  l>o  the  last  to  deny  it.  But 
if  there  ia  n  mental  osi-itviucnt  preceding  tho  organic  i 
this  also  must  bo  counted  aa  belonging  to  tlie  emotion. 
'  MacOougall,  Pkyiioloi^iriU  I'tijchology,  p.  113. 
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It  is,  of  course,  possible  that  the  dog  might  exhibit  such 
symptoms  without  feeling  the  emotional  excitement.  But  in 
the  absence  of  strong  positive  reasons  for  holding  this  view, 
the  presumption  is  the  other  way,  and  the  facts  constitute 
a  serious  objection  to  James's  theory  as  a  whole.  It 
should  also  be  mentioned  that  minute  experimental 
research  into  the  nature  of  the  organic  changes  connected 
with  emotion  shows  that  these  changes  may  be  similar  for 
differant  emotions  and  dissimilar  for  the  same  emotion. 
This  also  is  very  difficult  to  reconcile  with  the  theory. 

§  3.  Eelation  to  Pleasure-Pain  and  Conation. — Every 
special  kind  of  emotion  essentially  involves  a  characteristic 
end  or  direction  of  activity,  mental  or  bodily.  Anger 
tends  to  destroy  or  disable  its  object ;  fear,  to  avoid  or 
evade  it.  The  relation  of  special  emotions  to  pleasure-pain 
is  not  so  definite  as  their  conative  aspect.  Some  emotions 
are  invariably  pleasant  and  others  unpleasant;  grief  for 
instance  is  always  disagreeable,^  and  joy  agreeable.  So  fear 
is  constantly  disagreeable.  But  other  emotions  may  be 
either  pleasant  or  unpleasant,  according  to  circumstances. 
A  surprise  may  be  either  welcome  or  unwelcome.  Anger 
is  highly  disagreeable  when  it  is  impotent;  but  when  it 
can  wreak  itself  on  the  enemy,  it  may  be  intensely  agree- 
able. In  general  we  may  say  that  an  emotion  is  agreeable 
or  disagreeable  according  as  the  conative  tendencies  in- 
volved in  it  are  thwarted  or  gratified.  In  fear  and  grief, 
they  are  from  the  nature  of  the  case  obstructed ;  when  the 

^  There  is  such  a  thing  as  the  "  luxury  of  grief,"  but  the  mere 
existence  of  the  grief  does  not  constitute  the  luxury.  A  person 
may  be  grieved  and  at  the  same  time  he  may  be  pleased  to  know 
that  he  is  grieved.  Sorrow  over  the  loss  of  a  beloved  object  may 
be  accompanied  by  the  pleasure  due  to  tender  reminiscences,  and 
this  pleasure  may  overbalance  the  pain  of  grief.  But  grief  in  and 
for  itself  is  never  pleasant. 


James  obeerves :  "  Thei'e  are  iafiaito  shades  a,nd  tones  in 
the  various  emotion&l  excitements  which  a,re  as  distinct  as 
sensations  of  colour  are."  Besides  it«  own  specific  quality 
of  feeling,  an  emotion  has  no  doubt  also  a  feeling-tone  of 
pleasure  or  pain.  But  its  peculiar  colouring  cannot  be 
resolved  into  mere  pleaeantness  or  unpleasantness.  It 
stands  out  as  afact  unique  and  irreducible. 

§  6.  Emotional  Sispositiona. — An  emotion  is  always 
an  actual  state  of  consciousness ;  an  emotional  disposition 
is  a  persistent  tendency  to  feel  a  certain  kind  of  emotion 
in  the  presence  of  a  certain  object.  Thus  the  cat,  after 
liavin^  its  tail  pulled  frequently  by  a  child,  has  a  perma- 
nent tendency  to  feel  angry  whenever  tbe  child  approaches 
it.  Wo  have  pointed  out  that  the  original  conditions  of 
emotion  are  rather  certain  general  kinds  of  situation  than 
specific  persons  or  things.  But  in  the  course  of  experience 
they  come  io  be  connected  with  specific  persons  or  things, 
as  the  anger  of  the  cat  comes  to  be  connected  with  the 
approach  of  the  child  who  pulls  its  tail.  In  this  way 
emotional  dispositions  ara  formed  which  mouifust  thciq- 
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Belves  in  the  form  of  actual  emotion  on  appropriate  occa- 
sions. An  emotional  disposition  is  not  the  same  thing  as 
an  emotional  mood.  The  mood  is  an  actual  affection  of 
consciousness ;  but  the  disposition  persists  when  neither 
the  mood  nor  the  emotion  itself  is  being  felt.  Such  words 
as  liking  and  disliking,  hate  and  love,  indicate  emotional 
dispositions  rather  than  actual  emotions.  We  say  that 
the  cat  dislikes  the  child,  meaning,  not  that  it  is  actually 
feeling  angry  with  the  child  at  the  moment,  but  that  it 
has  a  permanent  tendency  to  feel  the  emotion  of  anger 
whenever  it  sees  the  child  in  its  neighbourhood.  On  the 
higher  levels  of  mental  life,  where  ideas  and  concepts  play 
a  prominent  part,  emotional  dispositions  are  very  complex, 
and  are  called  SefUiments  or  IrUeresU. 

§  6.  Analysis  of  Fear. — ^To  describe  and  analyse  all  the 
various  kinds  of  emotion  would  be  an  endless  task.  We 
therefore  select  for  special  treatment  two  typical  forms — 
fear  and  anger.  We  shall  have  occasion  to  deal  with  some 
other  modes  of  emotional  experience  at  a  later  stage,  when 
we  come  to  treat  of  ideational  as  distinguished  from  per- 
ceptual activity. 

In  fear,  as  in  all  painful  feeling,  conative  tendency  is  at 
once  excited  and  obstructed.  But  the  conation  must  be  of 
a  special  kind.  It  must  be  a  tendency  to  practical  adjust- 
ment more  or  less  imperatively  demanded  by  a  practical 
emergency  of  a  serious  nature.  Thus  the  conditions  which 
cause  fear  must  be  aggressive  or  otherwise  obtrusive  in 
their  character.  The  occasion  of  fear  must  not  come  before 
consciousness  as  something  that  can  be  avoided  or  evaded 
with  ease  and  certainty. 

The  experience  must  invade  consciousness  in  a  more 
or  less  violent  and  persistent  way  so  as  to  call  imperatively 
for  a  practical  adjustment  to  the  situation.  At  the  same 
time  it  must  be  of  a  nature  to  destroy  efficiency — to  dis- 


not  violent  enough  to  deprive  the  animal  of  all  power  of 
effective  action,  it  takes  to  flight  or  liiilea  itself.  So  far  as 
these  movements  of  escape  or  evasion  are  the  tlirect  expres- 
sion of  fear,  thej  are  to  be  explained  on  the  ffoueral  prin- 
ciple that  psychical  activity,  when  its  way  is  barred  in 
certain  directions,  diverts  itself  into  whatever  channel  it 
can  find.  Tims  an  animal  disabled  by  fear  from  more 
positive  and  complex  modes  of  adjustment,  will  have 
recourse  to  flight.  Now  the  circumstances  may  be  actually 
such  that  flight  is  the  beat  course  or  the  ouly  course  that 
can  be  of  use.  When  this  is  bo,  the  fear  tliat  expiysses 
itself  in  flight  is  an  advanta^.  In  point  of  fact,  when 
animals  run  away  or  hide,  it  is  generally  the  best  thing 
tiiey  can  do.  liiit  this  is  not  always  so.  A  dog  that  runs 
away  scared  at  the  noise  of  a  cracker,  derives  no  benefit 
from  80  doing.  Further,  fright  is  to  some  extent  a  disad- 
vantage to  an  animal  even  in  escaping  from  an  enemy. 
The  excitement  of  the  emotion  may  indeed  accelerate  its 
movements.     But  at  the  same  time  presence  of   mind  is 

'  Uuilson,  jVu(uro/is(  in  La  I'lala,  oli.  xv. 
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more  or  less  lost.  Watchfulness  and  readiness  of  resource 
are  diminished.  Thus  the  animal  rushes  wildly  into  the 
danger  which  it  is  striying  to  ayoid,  or  into  some  other 
danger  of  a  jet  more  deadly  nature.  The  game  old  fox 
may  be  but  little  influenced  by  fear  when,  in  escaping  from 
the  hunters,  it  displays  its  wonderful  command  of  all  kinds 
of  cunning  resources,  its  wariness  and  keenness  of  percep- 
tion. Whyte-Melville  says  of  such  a  fox  :  **  His  heart  like 
his  little  body  was  multum  in  parvo,  tough,  tameless,  and 
as  strong  as  brandy."  As  regards  the  general  question  of 
the  utility  of  fear,  we  may  say  that  on  the  whole  it  is  a 
means  of  preservation  from  injury  and  death.  But  it  is 
rather  a  clumsy  means,  and  in  part  defeats  itself,  especially 
when  the  emotion  is  yery  yiolent.  As  Mosso  remarks: 
"  The  graver  the  peril  becomes,  the  more  do  the  reactions 
which  are  positively  harmful  to  the  animal  prevail  in 
number  and  in  efficacy.  .  .  .  We  might  almost  say  that 
nature  had  not  been  able  to  frame  a  substance  which 
should  be  excitable  enough  to  compose  the  brain  and  spinal 
marrow,  and  yet  which  should  not  be  so  excited  by  excep- 
tional stimulation  as  to  overstep  in  its  reactions  those 
physiological  boimds  which  are  useful  to  the  conservation 
of  the  creature."  * 

We  may  now  enumerate  the  conditions  which  generate 
fear. 

(a)  Actual  bodily  pain  produced  by  wounds  is,  when 
sufficiently  intense,  accompanied  by  the  same  kind  of  im- 
potent excitement,  the  same  kind  of  disablement  of  bodily 
and  mental  activity  which  is  characteristic  of  fright.  Wild 
efforts  to  escape,  laboured  breathing,  palpitation,  trem- 
bling, etc.,  are  expressions  of  actual  bodily  pain  as  well  as 

>  La  Paura,  Appeudice,  p.  295  ;  quoted  and  translated  by  James, 
Principlea  qf  Paydiology,  voL  vii.,  pp.  483-484. 


other  ;  we  ui^  also  that  the  emotion  of  fear  is  sometimea 
more  violent  and  disagreeable  than  the  original  exporiencee 
of  which  it  is  supposed  to  be  a  revival,  or  mental  represen- 
tfttion. 

What  appears  really  to  happen  when  a  previous  ex- 
perience of  pain  gives  rise  on  a  subsequent  occasion  to  tho 
emotion  of  fear,  may  be  illustrated  as  follows,  A  child, 
attracted  by  the  brightness  of  a  Hame,  grasps  it  and  is 
ba<lly  burnt  in  consequence.  Subsequently,  on  seeing  the 
flame  he  feels  fear.  The  emotional  tone  belongs  to  the 
present  perception  because  of  the  previous  painful  sensa- 
tion inflicted  by  the  perceived  object.  The  original  pain-  ■ 
ful  sensation,  when  it  actually  occurred,  occurred  as  part 
of  a  perceptual  activity  which  was  one  and  continuous  in 
all  its  aspects.  The  painful  sensation  was  not  merely  super- 
added to  the  visual  perception  of  the  object  as  a  separate 
ajid  isolated  event,  it  was  an  integral  pliEisc  of  the  same 
continuous  process.  The  visual  perception  and  the  sensa- 
tion of  burning  form  part  of  the  perception  of  one  and  the 

'  i'tycholo-jy,  %  -ZVi. 
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same  object.  The  adyent  of  the  burning  pain  must  thore- 
fore  make  a  profound  difference  in  the  character  of  the 
perceptual  process  as  a  whole,  and  in  the  total  disposition 
which  the  experience  as  a  whole  leaves  behind  it.  Hence, 
when  the  object  is  again  seen,  the  mere  sight  of  it,  even 
before  previous  painful  experiences  recur,  will  be  a  pro- 
foundly different  state  of  percetpual  consciousness  from 
what  it  would  have  been  if  they  had  never  existed.  The 
motor  attitude  will  be  essentially  modified.-  There  will  be 
a  tendency  to  retreat  from  or  avoid  the  flame,  instead  of 
grasping  it.  Further,  a  state  of  diffused  nervous  excite- 
ment analogous  to  that  which  accompanied  the  actual  burn- 
ing will  be  re-excited;  and  this  will  overflow  the  organism 
as  a  whole,  producing  constriction  of  the  superficial  blood- 
vessels, palpitation,  trembling,  and  the  like,  with  the  corre- 
sponding organic  sensations. 

{b)  That  this  account  of  the  matter  is  correct  becomes 
clearer  when  we  consider  that  fear  arises  in  other  ways 
than  through  experience  of  previous  pain  or  injury.  The 
mere  suddenness  or  intensity,  or  the  combined  suddenness 
and  intensity,  of  an  impression  are  sufficient  to  cause  fear. 
A  loud  noise  for  which  we  are  unprepared  startles  us  with 
momentary  alarm.  Many  people  cannot  help  being  scared 
by  a  reverberating  peal  of  thunder,  though  they  know  that 
it  is  harmless.  Of  course  much  depends  on  the  nervous 
organisation  or  on  its  state  at  a  given  time.  It  is  extremely 
easy  to  startle  a  hare  or  a  rabbit.  Even  a  slight  noise 
will  give  us  a  disagreeable  shock  of  alarm  if  we  are  half- 
asleep.  In  some  pathological  states  the  patient  is  liable 
to  be  frightened  by  almost  anything.  Fledgelings  shrink 
down  m  the  nest  when  a  strange  animal  or  object  suddenly 
approaches,  though  they  may  show  no  uneasiness  when 
their  deadliest  enemy  approaches  them  unobtrusively  as 
snakes  do.     "A  piece  of  paper  blown  suddenly  by  the 


pipe  or  trumpet  threw  him  into  such  agitation  as  to  cause 
a,  Biiddeii  affectiou  of  the  digestive  organs,  and  it  became 
expi'dteut  to  keep  Mm  at  a  distance."'  The  kind  of 
iinfainiliarity  which  so  disturbed  the  gorilla  comiisted 
apparently  in  mare  novelty. 

Un familiarity  may,  aa  I  have  »ud,  consist  in  mere 
novelty.  But  tfaereis  another  kind  of  unfamiliarity  which 
iuvolves  not  only  novelty  but  direct  conflict  with  ordinary 
experience.  Strangeness  of  this  sort  may  cause  profound 
alarm.  An  experience  may  be  so  discordant  with  the 
normal  course  of  events  as  utterly  to  check  and  diitorder 
the  process  of  conscious  life  and  destroy  the  possibility  of 
effective  adjustment.  In  the  case  of  human  l)eings  the  fright 
caused  by  a  ghostly  apparition  is  a  good  illustration.  Tliis 
ia  not  BO  much  due  to  any  definite  or  indefinite  anticipation 
of  positive  evil  as  to  the  utterly  abnormal  character  of  the 
eiperience.     It  lies  so  wholly  outside  the  circle  of  ordinary 

'  Hudson,  NaturaJiet  in  La  Plala,  ch.  v. 

-  R.  Hartni&nn,  ArUhropoid  Apta,  p.  266  ;  <juut«d  by  James, 
Prindplei  of  Pagcholoyy,  vol.  ji.,  p.  417  (nolo). 
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events,  and  is  so  completely  opposed  to  the  conditions  of 
ordinary  experience,  that  it  destroys  all  presence  of  mind. 
It  stimulates  intensely  by  its  strangeness,  and  at  the  same 
time,  owing  to  this  very  strangeness,  all  lines  of  activity, 
theoretical  and  practical,  are  obstructed.  It  is  instructive 
to  contrast  this  overwhelming  terror  in  the  supposed 
presence  of  a  ghostly  apparition  with  the  predominantly 
agreeable  experience  of  reading  or  listening  to  a  tale  of 
marvel.  The  actual  fact  obtrudes  itself  as  actual,  and 
demands  immediate  practical  adjustment  to  it,  and  yet  by 
its  very  nature  makes  such  adjustment  impossible.  Where 
this  practical  need  is  not  felt,  the  free  play  of  imagination 
liberated  from  the  trammels  of  ordinary  experience  may 
be  a  source  of  delight. 

Animals  are  capable  of  analogous  experiences.  James 
gives  a  good  example.^  A  dog  belonging  to  Professor 
Brooks,  the  well-known  biologist,  was  frightened  into  a 
sort  of  epileptic  fit  by  a  bone  being  drawn  across  the  floor 
by  a  thread  which  he  did  not  see.  As  James  remarks,  any 
man's  heart  would  stop  beating,  if  he  perceived  his  chair 
sliding  unassisted  across  the  floor. 

§  7.  Analysis  of  Anger. — ^The  child  manifests  thisemotion 
at  an  early  stage.  "  Anger  initially  expresses  and  satisfies 
itself  by  a  pecidiar  form  of  violent  motor  discharge.  Even 
at  the  outset  it  takes  the  form  of  an  effort  to  overcome 
resistance  by  main  force.  The  young  child  who  has 
acquired  no  definite  mode  of  wreaking  its  passion,  shows 
it  by  vague  kicking  and  struggling,  by  movements  which 
antagonise  each  other,  and  which  encounter  resistance  in 
external  objects.  The  development  of  cognitive  conscious- 
ness simply  serves  to  restrict  this  diffused  mobility  within 
more  definite  channels.    The  child  in  a  later  stage  throws 

*  Prineipl€§  qf  Psychology ^  vol.  ii.,  p.  420, 


violent  exertion  of  bodily  force  seema  always  to  play  Bomc 
part  in  anger,  yet  with  the  advance  of  intellectual  ilevelop- 
meut  it  gives  place  more  and  more  to  an  ideal  satisfaction  ; 
it  becomes  enough  to  know,  or  sometimes  even  to  imagine, 
that  the  opposing  forces  have  been  crushed  by  our  agency. 
This  is  of  course  a  direct  consequence  of  the  growing  im- 
portance of  the  life  of  ideas  as  compared  with  that  of  per- 
ception. But  even  in  the  ideal  satisfaction  of  anger  the 
impulge  to  destroy  or  break  down  opposition  may  be 
gatiulied  to  some  extent  by  wreaking  it  on  other  objects 
than  those  which  immediately  awaken  i-esentmeut.  The 
relief  afforded  by  swearing  comes  under  this  head.  It  is  a 
breaking  down  of  the  ideal  barriers  which  social  convention 
or  religious  seutimeut  sets  up."  ' 

Turning  now  to  auituals,  we  find  that  their  proneness  to 
anger  depends  to  a  great  degree  on  inherited  organisation 
and  general  habita  of  life.  Spencer  observes  :  "  The  des- 
tructive passion  is  shown  in  a  general  tension  of  the 
muscular  system,  in  gnashing  of  teeth  and  protrusion  of 

'  Analylic  Haj/chology,  vul.  ii.,  pij.  Hti-97. 
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claws,  in  dilated  ejes  and  nostrils,  in  growls :  and  these 
are  weaker  forms  of  the  actions  that  accompanj  the  killing 
of  prey."  ^    Here  there  are  two  implications  that  deserve 
notice.     It  is  implied  that  the  expression  of  emotion  con- 
sists in  actions  which  are  only  rudiments  of  more  developed 
actiyities.    This  is  of  course  untrue.     Actual  tearing  and 
rending  may  be  as  much  an  expression  of  the  destructive 
passion  as  the  gnashing  of  teeth  and  protrusion  of  claws. 
In  the  second  place  it  is  implied  that  anger  is  distinctive 
of  predatory  animals.    But  this  is  not  the  case.     The 
elephant  is  not  a  beast  of  prey,  but  can  bo  easily  roused  to 
fury.    It  is  the  combative  rather  than  the  hunting  instinct 
which  is  essential.     Many  graminivorous  animals  which 
are  usually  peaceful  are  highly  dangerous  in  the  breeding 
season,  when  the  combative  impulse  is  excited  in  connexion 
with  the  sexual,  and  finds  its  proper  field  in  sexual  rivalry. 
In  general  we  may  say  that  some  animals,  such  as  the 
elephant,  meet  danger  and  opposition  by  main  force ;  others, 
such  as  the  rabbit  and  hare,  by  flight  and  concealment. 
Yet  others  mostly  resort  to  evasion  and  escape,  but  become 
combative  and  even  aggressive  at  certain  seasons.     The 
combative  tendency  is  the  pre-disposing  cause  of  that 
emotional  seizure  we  call  anger.     All  animals  whose  play 
takes  the  form  of  mock-fights  may  be  roused  to  fury.     Any 
kind  of  opposition,  any  thwarting  or  restriction  of  psychical 
activity  may  cause  auger.     It  is  the  more  likely  to  do  so 
the  more  distinctly  the  interference  wears  the  appearance 
of  coming  from  some  positive  external  agency  and  especially 
from  some  other  animal.     We  may  be  merely  grieved  at 
the  loss  of  a  valued  object  if  we  accidentally  mislay  it  our- 
selves ;  but  if  somebody  or  something  breaks  it  before  our 
eyes  we  are  more  apt  to  be  angry.     It  must  not  however 

^  PrincipUa  of  Psychology,  voL  ii.,  p.  546. 


save  those  of  flight  and  concealmeat,  may  in  a  combative 
animal  rouse  to  active  reeistaace  aud  couster-aggression. 
This  holds  good  of  actual  bodily  pain.  The  attitude  of  a 
man  in  bearing  bodily  pain  is  diffeteut  according  as  he 
gives  nay  to  it  or  fights  against  it.  The  Hinart  uf  :<,  wound 
received  in  the  heivt  of  combat  usually  infuriiitus  the  com- 
batant. Alt  fierce  animals,  Huch  as  the  lion  or  tiger, 
become  fiercely  aggressive  when  they  are  hurt.  Bi-U 
supplies  an  interesting  illustration  from  insect  lifu.  Speak- 
ing of  leaf-cutting  ants  he  says :  "  The  effect  of  a  httle 
corrosive  sublimate  sprinkled  on  one  of  their  paths  In  dry 
weather  is  to  make  them  mad  aud  exterminate  one  another. 
....  In  a  couple  of  hours,  rjund  bills  of  tbe  ants  will 
be  found  all  biting  each  other  ;  aud  numerous  individuals 
will  be  seen  bitten  in  two,  while  others  have  lost  their  legs 
or  autenme." ' 

'  Xaluraliat  in  Nicaragua    p    79 
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PART    II. — Growth   of   the   Perception  of 

THE  External  World. 


CHAPTER  I. 

Nature  of  the  Problem  and  its  Presuppositions. 

§  1.  What  is  meant  by  the  External  World. — By  the 
External  World  we  ordinarily  mean  the  system  of  things 
extended  in  space  and  apprehended  as  existing,  persisting, 
coexisting,  changing  and  interacting  independently  of  the 
processes  occurring  in  the  life-history  of  the  individual 
minds  which  have  cognisance  of  it.  It  has  accordingly 
three  characteristics  which  we  must  constantly  keep  in 
view:  (1)  Extension  in  space;  (2)  independence  of  the 
process  by  which  individuals  apprehend  it ;  (3)  unity,  in 
virtue  of  which  its  parts  are  members  of  a  whole,  i.e.  are 
all  parts  of  one  external  world. 

§  2.  The  Psychological  Problem. — ^There  are  two  ques- 
tions which  we  must  carefully  distinguish.  We  may  inquire 
how  the  external  world  is  really  constituted.  If  this  is 
the  question  which  we  set  before  ourselves,  we  are  not 
obliged  to  accept  as  final  the  view  of  the  nature  of  external 
objects  which  is   presupposed  in  ordinary  thought  and 
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maiutiimeU  in  opposition  t 

The  other  question  which  we  may  raise  is  the  one  with 
which  alone  we  are  liere  concerned.  It  ia  ilistinctly  psycho- 
li^ical  ratlier  tlian  mefaphyaical.  From  tlie  psychological 
point  of  view  the  belief  in  external  objects,  presupposed  in 
ordinary  thought  and  conduct,  is  taken  as  a  diitum  wit.Iiout 
any  attempt  to  criticise  or  correct  it.  The  problem  is 
merely  to  trace  the  pi'ocess  of  its  development  from  nidi- 
nieut4iry  stages  until  it  assumes  the  highly  complex  form 
wliich  it  has  for  the  normal  consciousness  of  adult  human 
beings.  In  general,  this  process  consists  in  the  progressive 
work  of  atUsntion  as  conditioned  bj  retentiveness  and 
association  preserving  results  previously  attained  as  the 
basis  of  new  achievements.  The  knowledge  of  external 
objects  is  from  beginning  to  end  dependent  on  sense-ex- 
perience. But  aa  mental  development  advances  the  value 
of  a  given  sense-experience  comes  more  and  more  to  depend 
on  its  acquired  meaning  ;  and  it  is  the  distinctive  function 
of  the  psychologist  to  trace  the  steps  and  stages  through 
which  meaning  is  acquired  by  attention,  retention,  associa- 
tion, and  reproduction, 
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But  before  entering  on  this  task,  he  has  first  to  face  an 
initial  problem.  He  has  first  to  determine  clearly  what 
he  is  going  to  presuppose  as  belonging  to  the  original  in 
distinction  from  the  acquired  meaning  of  sense-experience. 
In  dealing  with  this  question,  he  is  not  bound  to  maintain 
absolutely  that  all  the  factors  which  he  presupposes  are 
really  by  their  nature  incapable  of  being  acquired  from 
more  primitive  beginnings,  so  that  it  would  be  a  hopeless 
undertaking  for  any  psychologist  to  attempt  to  account 
for  them  in  this  manner.  Decision  on  such  points,  so  far 
as  it  is  attainable,  may  be  left  to  what  is  known  as  **  Theory 
of  Knowledge."  The  main  concernment  of  the  psycho- 
logist is  to  guard  himself  against  the  danger  of  explaining 
in  a  circle  by  unconsciously  introducing  among  the  essen- 
tial conditions  of  mental  deyelopment  what  he  pretends  to 
account  for  as  its  result.  To  avoid  fallacies  of  this  soi-t 
it  is  best  to  err  on  the  safe  side,  if  at  all,  and  to  rank  as 
original  whatever  he  cannot  clearly  accoimt  for  as  deriva- 
tive. 

§  3.  What  have  we  to  Presuppose  as  Primary!  (1) 
Partionlar  Data. — ^The  external  world  as  we  now  apprehend 
it  consists  (1)  in  a  multiplicity  of  distinct  items  connected, 
(2)  in  the  unity  of  a  single  system.  Our  problem  therefore 
has  two  sides,  the  original  apprehension  of  the  particular 
data  of  sense-perception,  and  the  original  apprehension  of 
their  unity  as  parts  of  a  whole — of  what  we  now  call  a 
single  world. 

As  regards  the  nature  of  the  primary  datum  of  sense,  as 
we  may  call  it,  it  would  seem  that  it  must  include  from 
the  outset  more  than  mere  sensuous  presentations,  con- 
sidered  in  severance  from  any  mental  reference  to  existence 
beyond  them.  If  there  is  a  stage  in  which  th^  mind  is 
aware  only  of  its  own  sensations,  it  does  not  seem  possible 
to  point  to  any  known  psychological  processes  by  which 
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dependently  apprehending  the  condition  so  far  as  this 
is  for  it  merely  a  material  object.^  This  holds  generally 
even  for  the  developed  consciousness.  It  is  most  clearly 
seen  when  we  consider  how  it  is  possible  for  us  to  have 
before  the  mind  the  enduring  and  changing  existence  of 
external  objects  when  they  are  not  actually  present  to  the 
senses.  We  can  do  so  only  by  thinking  of  our  sensuous 
presentations  as  continuing  and  changing.  If  we  drop  all 
reference  to  sense-experience  we  altogether  lose  our  hold  on 
the  external  object. 

The  most  full  and  definite  way  of  following  the  continued 

^  '*So  far  as  this  is  for  it  merely  a  material  objeot^'*  I  insert  this 
reservatiun  because  there  are  two  lines  of  development  going  on 
together  from  the  outset  and  mutually  determining  each  other — 
that  which  leads  to  knowledge  of  a  world  of  material  things,  as  such, 
and  that  which  leads  to  knowledge  of  other  minds.  In  the  process 
by  which  a  knowledge  of  other  minds  develops,  the  conditions  of 
sensation  are  apprehended  by  projection  of  the  slef.  The  essential 
clue  to  their  nature  is  supplied  by  the  analogy  of  the  conscious  life 
of  the  feeling  and  willing  individual.  When  I  see  a  man  lifting  a 
heavy  weight,  I  apprehend  him  as  making  an  active  effort  and  as 
having  experiences  more  or  less  like  those  which  I  should  have  in  a 
similar  situation.  But,  strictly  speaking,  so  far  as  I  thus  interpret 
my  sense-experience  in  seeing  the  man  through  my  own  subjective 
life  as  a  feeling  and  willing  individual,  I  am  not  merely  apprehending 
his  body  as  part  of  the  material  world.  I  am  aware  not  merely  of 
matter,  as  such,  but  of  mind,  as  such,  other  than  my  own.  Now 
we  have  good  reason  to  regard  such  projection  of  the  self  as  being 
equally  primitive  with  the  apprehension  of  material  things.  The 
knowledge  of  the  world  of  matter  and  of  the  world  uf  mind  begin 
together  and  to  a  large  extent  progress  together  in  mutual  inter- 
dependence. But  the  two  lines  of  development,  however  intimately 
tlicy  may  be  bound  up  with  each  other,  are  none  the  less  distinguish- 
able and  must  at  this  point  be  sharply  distinguished.  In  appre- 
hending matter  as  such  our  sole  clue  to  the  nature  of  tlie  conditions 
of  sensation  is  found  in  the  nature  of  the  sensations  which  they  con- 
dition. 
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tilis  is  to  say  th&t  where  iv^tual  sensatioaa  F;iil  us  we  are 
bound  to  substitute  the  thought  of  possible  setisatious. 
But  eveu  tliese  possible  seusations  fulfil  their fuuetiou  onlj 
as  determining  for  our  thought  the  nature  of  &n  enduring 
anil  chiiuging  exist«nce  other  than  themselves.  Further, 
if  we  are  to  speak  of  possible  sensations  in  this  connexion, 
it  must  be  understood  that  the  torm  posiihU  has  a  very 
wide  application.  It  must  not  be  taken  to  mean  physical 
or  physiological  possibility.  It  is,  no  doubt,  physically 
and  phynioloi^ically  impossible  to  see  the  lotuiuiferoua  ether 
anil  the  processes  which  take  place  in  it.  But  this  is  no 
rdasoti  why  we  should  not  think  of  them  by  means  of 
visuil  pictures  representing  hypothetical  sensations.  All 
that  is  required  is  that,  abstractly  considered,  apart  from 
physical  and  physiological  conditions,  the  hypothetical 
sensations  should  be  in  their  own  nature  capable  of  beiug 
experienced  by  us  or  by  some  other  mind.  The  warrant 
for  this  is  to  be  found  in  our  having  correapondiog  mental 
images  or  in  the  possibility  of  our  having  sui:h  im:i,ges. 

In  what  way  precisely  do  sensuous  preseutiLtiona  yield  a. 
clue  to  the  nature  of  their  conditions  P     For  pBycholo){ic&l 
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purposes,  it  seems  neoessarj  and  abo  sufficient  to  answer 
this  question  as  follows.  The  conditions  are  apprehended 
as  related  to  each  other  in  a  way  corresponding  to  the 
relations  given  in  immediate  sense-experience.  Thus, 
erery  difference  in  presentation  means  some  corresponding 
difference  in  presented  conditions;  every  likeness  means 
some  corresponding  likeness  in  these  conditions.  Similarly, 
the  apprehension  of  co-existence  and  succession  within 
sense-experience  involves  apprehension  of  co-existence  and 
succession  beyond  it.  Hence  the  knowledge  of  relational 
order  in  the  external  world  develops  pari  passu  with  the 
gprowing  distinctness  and  fulness  of  our  awareness  of  the 
relational  order  of  sensuous  presentations.  Yague  ex- 
tensity,  for  example,  yields  only  the  apprehension  of 
extension  as  a  continuous  whole  of  co-existent  parts.  But 
with  the  development  of  the  perception  of  apartness, 
direction,  and  position  within  the  sphere  of  tactual  and  of 
visual  presentations,  there  is  also  a  coincident  development 
of  the  perception  of  apartness,  distance,  and  direction 
in  the  external  world* 

The  exact  nature  of  the  assumption  we  are  here  making 
needs  to  be  carefully  explained.  What  we  posit  is  only 
that  for  primitive  consciousness  sense-relations  mean 
corresponding  relations  somewhere  subsisting  between 
conditions  of  sensation.  Somewhere;  not  necessarily  in  this 
or  that  selected  portion  of  matter  marked  off  from  others 
as  a  separate  object  of  perception.  In  this  wide  sense,  the 
original  position  of  primitive  consciousness  has  never  been 
falsified  by  the  subsequent  development  of  knowledge. 
The  visual  appearance  of  a  stick  becomes  bent  when  the 
stick  is  partly  immersed  in  a  pool.  This  difference  of 
sensuous  presentation  is  not,  indeed,  connected  with  an}* 
change  in  the  shape  of  the  stick.  But  it  does  imply  a 
difference  in  the  way  the  light  from  it  falls  on  the  retina 


process.  It  belongs  to  the  development  of  the  perception 
of  external  I'eality,  iiot  to  its  rudimeDtary  begiuuiogs. 

§4.  "Categories,"  or  Ultimate  Frinciplet  oflTnity. — 
Whiit  we  have  to  explaiu  is  not  merely  the  apprehension 
of  external  objects  considered  separately  as  relatively 
detached  items,  but  also  their  interconnexion  as  parts  of 
one  world.  We  have,  therefore,  to  determine  whether  the 
unity  of  the  external  world  can  be  accounted  for  merely  as 
due  to  acquired  meaning,  or  whether,  on  the  contrary, 
there  is  some  apprehension  of  it,  however  rudimeuta,ry, 
from  the  outset. 

Here  it  is  important  to  remind  ourselves  that  sensationa 
are  felt  at  any  moment  only  as  parts  of  one  total  seuse- 
ex|)erience.  As  Dr.  Ward  puts  it,  "  At  any  given  moment 
we  have  a  certain  whole  of  presentation,  a  field  of  con- 
sciousness psychologically  one  and  continuous ;  at  the 
next  we  have,  not  an  entirely  new  field,  but  a  partial 
change  within  this  field."  '  The  entire  complex  of  sensa- 
tions simultaneously  experienced  contributes  to  our  appre- 

'  Ward,  op.  eil.,  p.  536. 


§4]  PERCEPTION  OP  EXTERNAL  OBJECTS  437 

hension  of  the  total  present  ntuation;  and  this  or  that 
special  item  within  it  is  singled  out  onlj  bj  selective 
attention  under  the  guidance  of  special  interests.  Hence 
Professor  James  is  probably  not  far  wrong  when  he 
speaks  of  the  earliest  awareness  of  the  infant  as  having  for 
its  object  only  **  a  blooming  buzzing  confusion." 

But  this  merely  sensuous  unity  is  not  sufficient  for  our 
purpose.  It  is  not  sufficient,  because  the  growth  of  the 
knowledge  of  external  reality  constantly  involves  the 
breaking  up  of  this  original  sense-given  unity  into  a 
plurality  of  relatively  separate  data  and  the  re-combination 
of  these  data  in  new  ways.  **  Out  of  the  variety  of  im- 
pressions simultaneously  presented  we  do  not  instantly 
group  together  all  the  sounds  and  all  the  colours,  all  the  ' 
touches  and  all  the  smells;  but,  dividing  what  is  given 
together,  single  out  a  certain  sound  or  smell  as  belonging 
together  with  a  certain  colour  and  feel,  similarly  singled 
out  from  the  rest,  to  what  we  call  a  single  thing.  .  .  . 
There  is  nothing  in  its  first  experience  to  tell  the  infant 
that  the  song  of  the  bird  does  not  inhere  in  the  hawthorn 
whence  the  notes  proceed,  but  that  the  fragrance  of  the 
May-flower  does."  *  There  is,  we  may  add,  nothing  in  its 
first  experience  to  tell  the  infant  that  the  extension  which 
he  sees  when  he  looks  at  his  rattle  is  identical  with  the 
extension  which  he  feels  when  he  touches  it. 

It  is  through  such  separation  and  re-combination  of  the 
original  data  of  sense  that  the  knowledge  of  an  external 
world  gradually  develops.  Now  the  question  is  whether 
in  this  process  the  mind  initially  apprehends  each 
particular  connexion  as  it  comes, — ^living,  so  to  speak,  from 
hand  to  mouth  ;  or  whether,  on  the  contrary,  it  starts  with 
some  germinal  apprehension  of  the  unity  of  the  world, 

» Ibid,,  p.  668 


recogniscB  as  Spatial  TJnitj-,  Temporal  TJEity,  Causal  Unitj, 
and  the  Unity  of  difk'erent  Attributes  aa  belongiDg  to 
the  same  thing.  Such  forms  of  unity  may  be  called 
Categories.  Categories  ore  universal  principles  of  relation 
holdiug  either  for  all  knowable  objects  or  for  all  of  a 
certain  kind.  Our  position  is  that  such  categories  belong 
even  to  rudimentary  perceptual  consciousaess  as  a  condition 
of  its  further  development. 

§6.  Spatial  Unity. — At  our  present  level  of  mental 
develi>pment,  spatial  unity  means  that  all  extended  l)odies 
are  extended  in  one  and  the  same  apace,  which  ia  definitely 
contrasted  aa  a  whole  with  particular  extensions  as  its 
parts.  When  we  perceive,  imagine,  or  conceive  any 
particular  extension,  we  think  of  it  aa  continued  hoyond 
itself,  so  as  to  be  an  inseparable  portion  of  tlie  one  all- 
embracing  space.  Its  termination  is  a  boundary  in  which 
it  meets  space  beyond  it.  Further,  whenever  we  think  of 
two  extensions  which  are  separate  in  the  sense  of  not 
meeting  in  a  common  boundary,  we  think  of  them  aa 
mediately  connected  by  some  intervening  stretch  of  spac«, 
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and  as  haying  some  definite  position,  distanoe,  and  direction 
relativelj  to  each  other.  Every  "  here  "  is  connected  in 
this  way  with  every  "  there." 

Now  we  cannot,  of  course,  attribute  to  the  undeveloped 
consciousness  the  full  and  articulate  consciousness  of  the 
unity  of  space  which  we  possess  ourselves.  None  the  less 
if  we  are  to  advance  securely  in  our  psychological  explana- 
tions, it  would  seem  that  an  embryo  form  of  it  must  be 
present  from  the  outset  as  the  condition  of  fui*ther  growth. 
We  have,  at  least,  to  assume  that  even  at  the  perceptual 
level,  when  a  thing  is  apprehended  as  extended,  its  exten- 
sion is  not  thought  as  self -complete  and  self-contained, 
but  as  continued  beyond  itself ;  also  that,  when  and  so  far 
as  the  mind  arrives  at  a  stage  in  which  two  separate 
extended  things  are  thought  of  together,  they  will  be 
thought  of  as  connected  by  intervening  space. 

The  apprehension  of  space  as  tri-dimensional  is  directly 
bound  up  with  the  category  of  spatial  unity.  If  we  con- 
sider the  extensity  of  visual  or  tactual  sensations,  as  such, 
we  find  in  them  only  an  order  of  co-existence  in  two 
dimensions.  They  have  not  any  immediately  experienced 
thickness.  Further,  if  they  had  immediately  experienced 
thickness,  this  would  avail  us  little,  because  it  would  stand 
in  no  direct  relation  to  the  filling  of  tri-dimensional  space 
by  external  objects.  We  only  touch  the  surfaces  of  things, 
not  what  lies  beneath  the  surface.  The  same  is  true  of 
sight;  inasmuch  as  we  see  through  anything  we  do  not 
see  the  thing  itself.  Hence,  many  psychologists  have 
found  a  difficulty  in  explaining  how  it  is  that  we  constantly 
and  universally  apprehend  the  external  world  and  ever}' 
part  of  it  as  extended  in  three  dimensions. 

The  only  adequate  solution  of  this  problem  seems  to  lie 
in  recognising  that  from  the  outset  the  apprehension  of  a 
third  dimeasiou  is  involved  in  the  apprehension  of  surfaces. 


witliiu  a  surface, 

§  6.  Temporal  Unity. — What  we  assume  under  this 
liead  is  that  any  particular  duration  or  cliange  is,  from  the 
outlet,  apprehended,  however  vaguely,  as  having  a  "  before" 
and  "  after."  In  early  stt^es  of  mental  development,  owing 
to  the  dominance  of  direct  practical  interest,  the  mind  is 
preoccupied  with  continuation  into  the  future  rather  than 
the  past.  Such  reference  to  the  future  seems  involved 
even  in  the  most  rudimentary  forms  of  the  attention  procees 
as  indic^tod  by  the  liehaviour  of  animals  and  children. 
Even  the  most  primitive  attention  is  essentially  prospec- 
tive ;  it  is  a  waiting'  or  watcliiuj,',  a  being  ou  the  alert  for 
what  is  to  come.  The  given  situation  has  for  it  a  traasi- 
tioual  character  ;  it  is  not  something  which  merely  t>  but 
something  which  in  to  be.  Only  on  Ihia  condition  is  there 
a  possibility  of  apprehending  it  as  alterable  or  wanting  it 
altered  in  however  vague  a  way.  In  other  words,  the 
reference  to  tlie  future  must  Iw  as  primitive  as  conative 


It  would  also  seem  to  l>6  a  primary  condition  of  tlie 
/w«sJhilit_y  of  learning  to  adjust  future  behaviour  to  the 
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lessons  furnished  by  past  experience.  Eeproduction  and 
association,  taken  merely  by  themselves,  account  for  the 
renewed  apprehension  of  what  has  been  apprehended  before ; 
but  they  do  not  •f  themselves  explain  the  emergence  of 
any  really  new  knowledge.  Thus,  if  B  has  once  been  per- 
ceived as  succeeding  A,  when  on  a  subsequent  occasion  A 
is  perceived  again,  then  in  the  absence  of  any  primary 
reference  to  the  future,  the  utmost  that  can  result  is  that 
A  will  be  thought  of  as  having  been  followed  by  B,  not  as 
about  to  be  followed  by  B,  B  never  has  in  any  way  been 
thought  of  as  belonging  to  the  future  and  therefore  associa- 
tion cannot  recall  it  as  belonging  to  the  future.  On  the 
other  hand,  if  in  perceiving  A  the  mind  looked  onward  to 
a  further  development  of  the  present  situation,  B  when  it 
came  would  be  identified  with  this  anticipated  development. 
It  would  initially  be  apprehended  as  something  future 
relatively  to  A,  Hence  the  possibility  of  its  being  re- 
produced in  this  same  relation  to  A. 

§  7.  Unity  of  Attributes  in  the  same  Subject.-— Our 
present  thought  and  perception  is  always  concerned  with 
propositions  either  asserted  or  merely  supposed ;  and  there 
is  no  proposition  which  does  not  involve  directly  or  in- 
directly the  distinction  and  relation  of  attributes  and  a 
subject  to  which  attributes  belong.  We  cannot  stir  a  step 
without  such  forms  as  are  expressed  in  language  by  5^  is  P 
or  if  8  is  P,  or  8  18  P  or  Q.  Implicitly  or  explicitly  our 
mental  procedure  always  involves  some  distinction  between 
things  and  their  nature,  between  "  that "  and  "  what." 
Is  it  possible  for  the  psychologist  to  go  back  to  a  primitive 
stage  of  conscious  life  for  which  there  is  no  rudiment  of 
this  category  and  then  proceed  to  show  how  it  can  arise 
through  the  extension  of  experience  in  accordance  with 
known  psychological  laws  and  conditions  ?  It  is  at  least 
^afe  to  say  that  no  one  has  yet  succeeded  in  this  imder- 


weight,  malleableneaa,  fusibility;  but  upon  the  discovery 
of  its  solubility  in  aqua  regia  we  join  that  to  the  other 
qualities.  .  .  .  The  principle  of  union,  being  r^arded  as 
the  principal  part  of  the  complex  idea,  gives  entrance  to 
whatever  quality  afterwards  occurs,  and  is  equally  com- 
prehended by  it,  as  are  the  others  which  were  first 
presented," ' 

To  show  that  this  principle  of  union  is  an  original 
category,  we  have  to  lay  stress  on  a  point  ignored  or 
denied  by  Hume.  We  are  here  dealing  with  an  altogether 
unique  sort  of  unity.  It  cannot  consist,  as  Hume  supposes, 
in  such  relations  as  those  of  contiguity  and  causation.  I 
always  find  my  house  in  the  immediate  neighbourhood  of 
another  house ;  but  I  do  not  therefore  regard  the  two 
houses  as  attributes  of  the  siime  subject  or  one  of  them  as 
an  attribute  of  tlie  other.  I  may  indeed  regard  them  as 
parts  of  the  same  whole.  Sut,  to  adopt  a  distinction  from 
Uobbee,  the  parts  of  a  thing  are  not  therefore  parts  of 

I  Hume,  TrtalUe,  pt.  i.,  aeot  vi, 
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the  nature  of  the  thing.  Head,  shoulders,  arms,  and  the 
like  are  parts  of  a  man ;  his  figure,  motion,  weight,  size, 
and  the  like  are  parts  of  his  nature.  Only  the  parts  of 
the  nature  of  a  thing  have  that  unique  form  of  unity  which 
cannot  be  otherwise  described  in  ordinary  language  than 
by  saying  that  they  are  attributes  of  the  same  thii^. 

When  once  it  is  granted  that  this  form  of  unity  is 
original  and  not  derivatiYe  and  also  that  it  works  as  a 
principle  of  union  determining  the  progressive  combination 
of  new  attributes  with  those  preriously  given,  it  becomes 
clear  that  its  function  as  principle  of  union  must  also  be 
original  and  not  deriyative.  From  the  outset  a  given  at- 
tribute or  given  attributes  are  implicitly  apprehended  as 
parts  of  the  nature  of  a  thing  and  not  as  its  whole  nature, 
so  that  the  mind  is  prepared  to  look  for  further  attributes 
whenever  occasion  arises  and  interest  prompts  it  to  do  so. 

The  only  alternative  is  to  suppose  that  the  new  attri- 
butes are  merely  found  to  be  combined  with  the  old,  with- 
out any  principle  of  anticipation.  But  if  we  inquire  how 
this  mere  finding,  this  blind  stumbling  on  new  combin- 
ations, takes  place,  it  seems  very  difficult  to  supply  any 
intelligible  account  of  it.  For,  si^ctly  speaking,  the  union 
of  distinct  attributes  in  the  same  material  thing  is  never 
given  as  a  mere  datum  of  particular  experience,  except  in 
cases  where  the  relevant  sense-experiences  are  inseparably 
blended,  as  colour-quality  and  extensity  are  blended  in 
visual  sensation.  Apart  from  such  cases,  all  that  is  given 
in  the  way  of  particular  data  consists  in  relations  of  co- 
existence and  sequence  and  concomitant  variation.  Thus, 
I  may  perceive  something  as  white  and  also  at  the  same 
time  something  as  sweet-scented.  But  this  is  quite  diffe- 
rent from  apprehending  what  is  white  as  identical  with 
what  is  sweet-scented.  A  baby,  when  it  looks  at  its  rattle, 
is  aware  of  something  having  extended  colour;  when  it 


fiict.  which  ought  never  for  a  moment  to  be  loat  sight  of  in 
disciiasing  questions  of  this  sort.  I  mean  the  fact  that 
even  in  its  most  primitive  stages,  whether  in  animal  or 
humnn  life,  leiirning  by  experience  is  really  learning  by 
oxperiiuent.  It  involves  tliroiighout  subjective  initiative, 
trial  and  failure,  and  persistency  with  varied  effort.  The 
condition  of  finding  is  seeking.  Now  seeking  always  pre- 
supposes some  pre-notion  of  what  is  sought.  As  mental 
development  advances  such  anticipation  becomes  progres- 
sively more  full  and  definite.  But  if  we  are  not  quite 
gratuitously  to  place  an  impassable  gap  Itetween  earlier 
an<l  lal*r  stages  we  must  assume  that  it  is  present,  in 
however  indeterminate  a  way,  from  the  beginning. 

§  8.  Canaal  TTnity. — What  has  been  already  said  of  the 
other  categories  holds  also  in  principle  for  causal  connexion. 
Unless  we  assume  from  the  outset  that  the  primitive  mind 
treats  a  perceived  change  which  challenges  it.3  interest  and 
attention,  not  as  something  self-existent  in  iRolation,  but  as 
Boniething  conditioned  hy  and  conditioning  other  changes, 
it  seems  liopeleRS  to  attempt  to  show  how  this  causal  point 
oi  view  could  have  arisen  through  auy  extension  of  know. 
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ledge  in  accordance  with  ascertained  psychological  laws  and 
conditions.  The  only  plausible  suggestion  is  that  it  may 
have  grown  up  through  habitual  association  due  to  fre- 
quently repeated  perception  of  similar  sequences,  e.g.  the 
frequent  perception  that  the  placing  of  my  hand  in  the  fire 
is  followed  by  a  bum.  Bvt  here  we  have  the  old  fallacy 
of  supposing  that  retentiveness  gives  rise  of  itself  to  fresh 
knowledge  instead  of  merely  preserving  for  future  use 
knowledge  already  otherwise  acquired.  As  Hume  has 
pointed  out  with  the  greatest  clearness  and  vigoui%  "from 
the  mere  repetition  of  any  past  impression  even  to  infinity, 
there  never  will  arise  any  new  original  idea  .  .  .  ;  and  the 
number  of  impressions  has  in  this  case  no  more  effect  than 
if  we  confin*d  ourselves  to  one  only."  ^ 

It  might  indeed  be  maintained  that  such  customary 
repetition,  though  it  does  not  itself  account  for  the  genesis 
of  the  category  of  causality,  is  yet  an  antecedent  condition 
without  which  it  does  not  actually  emerge  as  a  factor  in  the 
mental  life.  Even  if  this  were  true,  the  apprehension  of 
causal  relation  would  still  be  original  in  the  sense  which 
we  have  defined.  It  would  not  become  operative  until 
certain  experiences  had  first  been  acquired,  but  these 
experiences  would  not  account  for  it  in  accordance  with 
known  psychological  laws.  There  is,  however,  good  reason 
for  denying  that  customary  repetition  is  even  required  to 
furnish  a  first  occasion  or  opportunity  for  the  first  emerg- 

'  Hume,  pt.  iii.,  seot.  vi.  As  regards  Hume's  own  view  that 
the  notion  of  oausal  connexion  may  arise,  not  through  the  develop- 
ment of  knowledge  oonceming  the  ohanges  themselves  supposed  to 
be  causally  connected,  but  through  a  peculiar  effect  produced  by 
customary  repetition  in  the  mind  itself,  I  say  nothing,  because 
this  doctrine  does  not  appear  to  have  been  seriously  maintained  by 
any  later  philosopher  and  because,  in  the  end,  it  seems  to  have 
failed  to  satisfy  even  Hume  himself. 


(|ueut  result  which  presupposes  the  previous  process  of 
learning ;  and  the  learning  takes  place  only  wUere  there  is 
attention,  which  is  essentially  a  prospective  attitude. 

Consider  the  d<^  or  cat  iu  Mr.  Thorudike'a  exporimeut 
previously  quoted.  The  animal  is  confined  in  a  boi,  with 
food  outside.  It  can  only  escape  by  turning  a  wooden 
button,  pulling  a  loop,  or  preesing  down  a  lever.  It 
struggles  to  escape  in  all  kinds  of  ways,  squeezing  and 
biting  and  clawing.  Ineffective  modes  of  action  are  dis- 
continued and  give  place  to  others,  which  in  their  turn  are 
discontinued  if  they  prove  fruitless.  If  in  this  way  the 
animal  does  accidentally  work  the  mechanism,  it  is  likely 
to  do  it  sooner  when  again  put  into  the  box.  Thus  iu 
repeated  experiments  "  all  the  squeezings  and  bitiugs  and 
clawings  which  do  not  hit  the  vital  point  of  the  mechau- 
ism  .  .  .  get  stamped  out,  while  the  particular  impulse 
which  made  the  successful  clawing  or  biting  gets  stamped 
in,"  until  it  alone  is  eiecuted.  This  gradual  adaptation 
of  means  for  the  attainment  of  ends  involves  in  a  rudi- 
mentary way  the  category  of  Causality.  It  involves  the 
distiactioQ  between  efficiency  and  inefficienoj.     It  is  the 
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starting-point  and  presupposition  of  all  subsequent  deve- 
lopments of  thought  which  proceed  according  to  this 
category. 

But  we  must  notice  the  essential  difference  which 
separates  the  merely  perceptual  category  from  that  of 
ideational  and  conceptual  thought.  The  perceptual  cate- 
gory is  always  purely  and  immediately  practical  in  its 
operation.  It  is  a  constitutive  form  of  thought  only 
because  it  is  a  constitutive  form  of  action.  The  theoretical 
question  Why?  has  no  existence  for  the  merely  perceptual 
consciousness.  It  does  not  and  can  not  inquire  how  it  is 
that  a  certain  cause  produces  a  certain  effect.  It  does  not 
and  can  not  endeavour  to  explain,  to  analyse  conditions  so 
as  to  present  a  cause  as  also  a  reason.  It  does  not  com- 
pare different  modes  of  procedure  or  different  groups  of 
circumstances,  so  as  to  contradistinguish  the  precise  points 
in  which  they  agree  from  those  in  which  tiiey  disagree, 
and  in  this  way  to  explain  why  a  certain  result  should 
follow  in  one  case  and  a  different  result  in  another  case. 
Causality  in  this  sense  can  only  exist  where  there  are  trains 
of  free  ideas,  and  the  development  of  the  ideational  con- 
sciousness in  this  direction  is  a  development  of  conceptual 
thinking — of  explicit  generalisation. 


conuecbid  with  it  wliidi  are  still  obecure.  We  may,  how- 
ever, here  s^ilect  certaiu  fuudameuta,]  problems  which  appear 
capable  of  being  treated  in  a  more  oj-  less  eatisfuclorj 
way.  (1)  How  is  it  that  c«rt:iin  portions  of  matter  coino  to 
be  Biiigled  out  and  marked  off  from  each  other  and  from 
their  surrouudiugs  as  separate  things  i'  (2)  How  does  the 
distiuulion  arise  between  a  thing  thus  siu<^'led  out,  and  its 
varying  eeasible  appearances  ?  (3)  Whatiathenaturetuid 
what  are  the  stages  of  the  process  through  which  the 
perct^ption  of  spatial  extension  grows  in  diatinctness  and 
compleiiity  ?  (4)  How  are  initially  separate  data  of  dif- 
ferent senaes  or  of  the  same  sense  con-cUted  with  each 
other  as  attributes  of  the  same  thing  ? 

These  developments  of  perceptual  consciuusuees  really 
I)roceed  coincidently  and  iuterdcpendently.  They  con- 
stantly condition  each  other  and  advance  in  one  direction 
uiakea  possible  and  is  made  possible  by  advance  in  others. 
But  since  we  cannot  say  everything  at  once,  we  must  take 
them  separately  for  purposes  of  exposition.  It  is,  how- 
ever, to  be  borne  in  mind  <hat  in  dealing  with  each 
MB 
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we  are  presupposing  the  others  to  be  going  on  at  the  same 
time. 

§  2.  The  Singling  out  of  Separate  Things.— Our  sen- 
suous experience,  at  any  moment,  together  with  its 
acquired  meaning,  yields  the  apprehension  of  a  certain 
total  situation,  a  certain  portion  of  the  external  world. 
But  this  total  situation  is  normally  broken  up  into  those 
distinct  centres  of  unity  which  we  call  "  separate  things.*' 
Thus,  while  sitting  in  my  study,  within  the  whole  which  is 
sensuously  presented  to  me  I  can  distinguish  certain  com- 
plex units  as  relatively  independent,  e.g.  the  pen  I  am 
holding,  the  desk  I  am  writiug  at,  this  or  that  book,  a 
match-box,  a  piece  of  blotting-paper,  etc.  This  distinction 
by  no  means  coincides  with  that  between  different  portions 
of  matter.  Two  portions  of  matter  are  distinct  from  each 
other  when  they  occupy  distinct  portions  of  space.  But 
each  separate  thing  contains  in  this  sense  distinct  portions 
of  matter  which  are  not  distinguished  as  separate  things. 
A  pane  of  glass  is  apprehended  by  me  as  a  separate  thing, 
but  the  parts  into  which  it  would  be  broken  up  if  some- 
one were  to  smash  it  to  shivers  are  not  so  apprehended. 

A  separate  thing  in  all  but  the  earliest  stages  of  mental 
life  is  apprehended  as  combining  within  its  unity  a  num- 
ber of  different  attributes  apprehended  through  different 
senses.  We  shall  have  to  show  subsequently  how  this  syn- 
thesis of  attributes  takes  place.  But  this  is  not  part  of 
our  immediate  problem.  What  we  are  here  immediately 
concerned  with  is  the  distinction  of  separate  things  from 
their  environment  and  from  each  other,  rather  than 
their  internal  complexity  as  involving  a  union  of  different 
attributes.  We  are  concerned  with  the  apprehension  of 
what  we  may  call  Thinghood. 

We  have  to  inquire  why  this  or  that  group  of  sensible 
qualities  is  separated  from  its  surroundings  and  treated 

FSTOH.  ^ 


possible  mentally  to  break  up  wbat  appears  as  one  object 
into  parts  eocb  of  wbich  baa  an  identity  and  distinctness 
of  its  own.  But  we  only  do  so  in  so  far  as  Uie  interest 
of  tlie  moment  leads  us  to  do  it.  The  relativity  and 
variability  of  our  apprehension  of  Thijighood  depends  on 
this  fluctuation  of  interest.  In  general,  however,  the 
division  of  the  world  into  sepaiute  things  is  determined 
by  more  or  less  permanent  and  common  intereste  of  a 
practical  nature.  Tlius  if  I  were  asked  what  things  are  ia 
a  room  in  which  I  happen  to  be  lecturing  I  should  say 
there  was  a,  blackboard,  a  desk,  and  so  on.  I  should  not 
begin  to  enumerate  the  dints  and  scmtchea  on  the  black- 
board, or  the  different  planks  in  the  flooring.  I  sfaould  be 
still  less  likely  mentally  to  divide  the  uniform  surface  of 
the  blackboard  into  different  compartments  and  count 
each  of  these  as  a  distinct  thing.  I  should  not  do  this 
unless  I  had  a  special  interest  to  serve. 

In  more  primitive  stages  of  mental  development, 
human  interests  are  at  once  more  exclusively  practical 
in  their  nature  and  more  Umited  in  their  range  and  less 
^uctuating.      Hence  for    primitive    man    the  division  of 
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the  external  world  into  separate  units  called  things  is 
more  fixed  and  absolute.  But  the  limit  in  this  direc- 
tion is  reached  in  the  perceptual  consciousness.  Animals 
distinguish  from  its  environment  and  treat  as  a  separate 
thing  whatever  portion  of  matter  appeals  to  their  pecu- 
liar instincts  &nd  affords  occasion  for  their  characteristic 
modes  of  activitj.  Thus  what  is  a  separate  thing  for 
one  animal  is  not  so  for  another.  The  interests  of  each 
species  are  to  a  very  large  extent  determined  bj  the  con- 
nate pre-dispositions  which  belong  to  it  like  other  specific 
characters.  .  What  possesses  unity  and  distinctness  of  in- 
terest to  an  ant  is  nothing  to  a  cat,  and  so  on. 

There  are,  however,  also  more  general  conditions 
under  which  a  thing  may  detach  itself  from  its  environ- 
ment and  become  a  separate  centre  of  interest  for  the 
animal  consciousness.  Thus  it  may  be  a  source  of 
peculiarly  intense  sensations,  or  it  may  move  in  an  ob- 
trusive manner.  Moving  objects  have  a  peculiar  power 
of  attracting  attention.  This  is  partly  because  the 
sensory  experience  which  they  produce  is  more  intense 
than  that  produced  by  things  at  rest.  But  the  chief 
reason  is  that  a  thing  which  moves  in  an  obtrusive  way 
challenges  practical  adjustment.  There  is  need  to  run 
away  from  it,  or  at  any  mte  keep  a  watch  on  it ;  for  no 
one  knows  what  it  may  do. 

In  general,  whatever  appears  to  perceptual  consciousness 
as  a  separate  thing  does  so  because  it  is  a  relatively  in- 
dependent centre  of  interest.  Whether  this  is  so  or  not 
in  the  case  of  any  given  portion  of  matter  depends,  of 
course,  in  part  on  the  special  capacity,  congenital  or 
acquired,  of  the  subject  for  being  interested.  But  it  also 
depends  on  conditions  connected  with  the  nature  and 
behaviour  of  the  external  object  itself.  An  indispensable 
though  never  of  itself  a    sufficient    condition  is   fti^\»^ 


their  preTJous  pOBition  relatively  to  each  other,  the  moviag 
object  detaches  itself  for  attentire  consciousneBB  from  its 
eDTironment,  and  becomes  apprehended  as  a  separable 
abd  therefore  as  a  separate  thing. 

For  each  individual  percipient  there  is  one  object,  hia 
own  bodv,  which  fulfils,  from  the  first  and  in  the  highest 
degree,  all  the  requirements  we  have  mentioned. 

Consider,  first,  objective  conditions.  The  complex  of 
senaations  actual  or  obtainable  at  will  which  yield  aware- 
nesB  of  the  body,  the  body-complex  as  we  may  call 
it,  is  alone  continually  experienced  while  other  presenta- 
tions come  and  go.  This  happens,  for  iustance,  when- 
ever the  percipient  moves  from  place  to  place.  Thus  the 
body  of  the  percipient  forms  the  persistent  spatial  centre 
in  the  shifting  situations  which  he  apprehends  from  time 
to  time.  Further,  the  members  of  the  body  may  move 
relatively  to  each  other  or  otherwise  suffer  perceptible 
change  with  little  or  no  perceptible  change  in  its  surround- 
ings. Conversely  change  in  other  presentations  may 
take  place  independently  of  change  in  the  body-complex. 
FinaUy,  the    body-complex  ia  partly    constituted   by    a 
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peculiar  class  of  sensations,  the  organic,  which  remain 
blended  in  the  original  unity  of  sensuous  experience 
instead  of  being  broken  up  into  a  plurality  of  separate 
data  and  reconstructed  in  new  combinations,  like  the 
presentations  of  the  special  senses,  such  as  sight  and 
hearing.  These  organic  sensations  form  a  central  core,  so 
that  whatever  other  pi*esentations  blend  with  them  are 
therefore  included  in  the  body-complex.  The  importance 
of  this  is  shown  by  certain  cases  of  hypochondria.  **  If, 
as  sometimes  happens  in  serious  nervous  affections,  the 
whole  body  or  any  part  of  it  should  lose  common- 
sensibility,  the  whole  body  or  that  part  of  it  is  at  once 
regarded  as  strange  and  even  as  hostile."' 

That  the  percipient^s  own  body  is  to  him  an  object  of 
peculiar  and  continual  interest  is  obvious.  His  interest  in 
other  percepts  constantly  includes  interest  in  their  relation 
to  his  body  and  especially  in  their  position,  distance,  and 
direction  relatively  to  it  as  a  spatial  centre.  His  motor 
activity  needs  continually  to  be  adjusted  to  such  relations 
and  their  changes,  **  the  purpose  of  such  movements  being 
to  bring  near  to  his  body  "  the  things  for  which  there  is 
appetite,  and  to  remove  from  it  those  for  which  there  is 
aversion.' 

The  body,  besides  being  thus  the  spatial  centre  from 
which  the  position,  distance,  and  direction  of  other  per- 
ceived objects  are  reckoned,  is  also  most  intimately  and 
directly  connected  with  the  subjective  life  of  feeling  and 
will ;  so  intimately  that  the  awareness  of  self  is  primarily 
inclusive  of  the  body  so  as  to  be  the  awareness  of  the 
embodied  self.  The  pleasures  and  pains  connected  with 
organic  sensation  in  early  stages  of  development  form 
almost  the  whole  affective  aspect  of  consciousness,  and  to 

1  Ward,  ibid.,  p.  598.  »  IbtcL 


body  with  another.  The  Toliintary  initiation  of  change  in 
other  things  or  in  their  appearance  to  the  sense  is  indirect 
and  conditional. 

Now  it  is  a  general  principle  that  we  nortiia,Ily  apprehend 
as  belonging  to  our  own  activity  those  means  or  instru- 
ments which  are  fully  under  our  control  instead  of  regard- 
ing them  as  belonging  to  the  thinga  acted  on.  In  writing, 
BO  long  as  the  pen  does  not  Bplutt«r  or  make  biota  or 
otherwise  aaaert  its  independence,  I  apprehend  its  more- 
ment  as  part  of  my  own  action— the  action  of  writing. 
Again  in  riding  a  bicycle,  as  long  as  the  machine  is  com- 
pletely under  my  guidance  I  regard  its  liehaviour  as  my 
own  behaviour.  I  naturally  say  that  I  go  down  a  street  or 
turn  a  corner ;  I  do  not  say  that  I  make  the  bicycle  do  so. 
On  the  other  hand,  if  it  gets  out  of  control  it  becomes 
sharply  contrasted  with  my  own  action.  On  this  principle, 
the  motor  and  other  sensations  which  occur  uniformly  and 
directly  whenever  the  subject  is  interested  in  having  them 
ue  not  normally  discriminated  from  the  conations  which 
condition  them.  Conative  coneciousnesB  and  ita  results 
ore  to  this  extent  blended  in  the  sii^le  complex  experience 
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of  motor  activitj.  This  means  that  awareness  of  the  body 
and  its  behaviour  is  included  in  the  awareness  of  the  self 
and  its  doings. 

Thus  the  growth  of  the  distinction  between  the  body  of 
the  percipient  as  a  thing  separate  from  other  things  co- 
incides with  the  growth  of  the  distinction  between  the 
embodied  self  and  other  parts  of  matter  as  spatially  external 
to  it  and  independent  of  it.  This,  again,  makes  possible 
another  distinction  of  great  importance — that  between  the 
qualities  of  things  and  their  varying  sensible  appearances. 

§  3.  Distinction  and  Belation  of  Thing  and  Sensible 
Appearance. — In  our  account  of  the  primary  datum  of  sense 
perception  we  began  with  the  postulate  that  not  only  is 
sensation  primarily  apprehended  as  conditioned,  but  also 
that  «very  difference  and  variation  in  sensuous  presenta- 
tion means  for  the  percipient  difference  and  variation  in 
the  related  conditions.  This  may  seem  to  exclude  the 
possibility  of  the  same  object  or  at  any  rate  the  same  attri- 
bute of  the  same  object  presenting  different  appearances 
to  sense  without  itself  undergoing  change.  Tet  this  Varia- 
bility in  the  sensible  appearance  of  the  same  thing  and  of 
the  same  attribute  of  the  same  thing  is  a  familiar  fact. 
Water  which  feels  hot  to  one  hand  may  feel  lukewarm  to 
the  other.  Colour-sensations  vary  with  the  varymg  illu- 
mination, with  the  state  of  the  retina  and  with  other  condi- 
tions apart  from  any  corresponding  variation  in  the  thing 
seen.  The  same  unvarying  extension  is  very  differently 
presented  to  touch  and  to  sight;  for  touch,  again,  it 
varies  with  the  part  of  the  skin  brought  into  contact  with 
the  object;  and  for  sight  with  the  part  of  the  retina  stimu- 
lated as  well  as  with  varying  perspectives  due  to  the  varying 
positions  of  the  spectator. 

We  may  take  as  a  typical  example  the  familiar  case  of  a 
stick  partly  immersed  in  a  pool.    The  stick  has  the  appear- 


Tarying  sensible  appearances,  and  coneider  first  what  the 
distinction  means  regarded  from  the  point  of  view  of  the 
developed  consciousnesB. 

The  key  to  it  is  to  be  found  in  the  division  of  matter 
into  separate  things  each  of  which  is  from  time  to  time 
singled  out  for  special  consideration.  What  we  ordinarilj 
call  a  perceived  object  is  always  such  a  separate  thing. 
Originally  every  difference  in  sensuous  presentation  means 
a  difference  in  its  conditions.  So  far  there  is  no  room  for 
the  distinction  between  the  change  in  a  thing  and  change 
in  its  appearance.  But  it  is  otherwise  when  we  come  to 
the  stage  at  which  separate  things  are  singled  out  by 
selective  attention.  For  when  we  are  considering  a 
separate  thing  the  sensations  through  which  it  is  perceived 
need  not  be  conditioned  by  the  constitution  of  this  separate 
thing  in  detachment  from  other  parts  of  the  material  world. 
In  fact,  they  never  are  merely  conditioned  in  this  way.  ITie 
separate  thing  supplies  only  part  of  the  conditions,  and 
this  part  may  remain  constant  while  other  conditions 
vary.  Thus  the  visual  appearance  of  a  thing  depends  not 
onl^  on  the  nature  of  the  thing  seen,  but  on  whatever 
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affects  the  process  through  which  light  proceeds  from  it 
to  the  eye,  and  also  on  the  state  of  the  retina  and  brain 
at  the  moment  of  perception.  In  general,  all  other  con- 
ditions are  operative  only  in  so  far  as  thej  count  as  factors 
determining  the  waj  in  which  the  body  of  the  percipient  is 
affected. 

We  maj  symbolise  that  part  of  the  conditions  which 
belongs  to  the  constitution  of  the  thing  perceived  as  T. 
Other  conditions  may  be  symbolised  as  F.  Then  without 
change  in  T,  there  may  be  a  series  of  variable  conditions 
Fj.  Fji,  F,.  etc.  T  -h  Fi  yields  the  sensation  Si,  T  +  F, 
yields  the  sensation  8^,  T  +  F^  yields  the  sensation  £^3. 
Since  T  does  not  alter,  the  sensible  quality  of  the  thing 
remains  the  same  throughout  these  variations  of  sense- 
experience.  It  is  the  same  thing  and  the  same  quality  of 
the  same  thing  which  is  apprehended  in  diverse  sensible 
appearances. 

At  this  point,  however,  it  is  necessary  to  remind  our- 
selves that  we  have  no  clue  to  the  nature  of  the  conditions 
of  a  sense-experience  except  in  the  sense-experience  itself. 
Hence  it  is  impossible  to  drop  reference  to  the  sensible 
appearance  and  consider  only  the  constant  factor  T  apart 
from  it.  What  we  do  is  to  include  the  series  of  sensible 
appearances  within  the  quality  itself  as  phases  of  its 
existence ;  it  belongs  to  the  identical  nature  of  the  quality 
to  have  these  variable  appearances  imder  varying  circum- 
stances. If  it  does  not  under  appropriate  conditions 
appear  in  these  varying  ways  then  it  is  no  longer  the  same 
quality  but  has  suffered  change.  If,  for  instance,  the 
visual  appearance  of  a  thing  did  not  increase  in  extensity  as 
I  approached,  the  extent  of  the  thing  would  not  be  constant ; 
it  would  be  really  shrinking  in  size  as  I  drew  nearer  to  it. 
A  sensible  quality  is,  therefore,  to  be  regarded  as  a  com- 
plex xmity  comprehending  all  the  diversity  of  its  appear- 


'  The  varying  sensible  appparancea  aro,  oE  course,  not  on  the  same 
level  as  regards  the  knowledge  they  yield.  Soma  ot  them  occur 
more  frequently  than  others,  and  under  conditions  more  easily 
ascertainable  ;  we  t«nd  to  use  tliese  as  normal  standards  in  pre- 
ference to  those  which  are  more  e^iceptionol  and  obscure.  For 
inshlnce,  in  considering  the  colour  of  an  object  we  tend  to  inbe  a* 
our  Etandard  its  appearance  to  a  normal  eye  in  ordinary  daylight. 
But  besides  such  distinctions  of  relative  convenience  «o  also  recog. 
nise  difference  in  the  relative  accuracy  of  difTerent  appearances. 
Relations  within  sense-experience  always  mean  corresponding  rela- 
tional order  in  the  conditions  of  senealions.  When,  however,  a 
glowing  coal  is  rapidly  whirled  round,  the  resulting  sense- e^ipcrience 
is  not  a  visual  presentation  rapidly  changing  its  local  sign  but  a 
circle  of  light.  To  the  co-existence  oE  the  parts  of  this  circle  there 
do  in  fact  correiipond  oo-exiatent  retinal  iriprcsBionB.  But  bo  far 
as  the  special  ohject  we  are  attending  to  is  conoemed  there  is  not 
oo-existence,  but  succession.  Hence  its  visual  ajipcarance  doei  not 
accurately  eipress  its  nature.  In  this  respect  tlicre  is  a  very 
important  distinction  between  the  primary  nnd  the  secondary 
qualities  of  matter.  In  the  case  of  the  secondary  ijualities,  such  M 
colour,  odour,  sound,  taste,  etc.,  the  relations  of  sense.experienoe, 
which  imply  corresponding  relations  of   the  conditions  of  sense- 
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We  haye  now,  from  the  standing  ground  of  critical 
reflexion,  analysed  the  nature  of  the  distinction  of  ex- 
ternal things  and  their  sensible  appearances.  We  have 
next  to  pass  to  the  specially  psychological  problem  of 
tracing  the  development  of  this  dbtinction  at  the  per- 
oeptual  level.  Bub  before  doing  so,  we  must  first  clear  up 
a  question  conoeming  the  use  of  terms.  The  word  a/pjpear- 
anee  has  for  its  appropriate  antithesis  the  word  reality; 
and  as  a  matter  of  fact  we  do  inevitably  contrast  change 
and  difference  in  things  themselves  as  being  real  with 
change  and  difference  belonging  merely  to  their  sensuous 
presentation  as  being  unreal  or  merely  apparent.  In  this 
sense  our  problem  may  be  named  the  problem  of  the  per- 
ception of  exiemal  reality. 

So  far,  we  have  avoided  this  language  because  without 
previous  explanation  it  is  likely  to  mislead.  The  percep- 
tion of  external  reality  is  not  identical  with  that  of 
external  objects  or  material  things.  It  presupposes  that 
external  objects  are  already  apprehended,  however  im- 
perfectly, and  it  is  concerned  only  with  the  distinction 
between  difference  and  change  affecting  merely  their 
sensible  appearance,  and  difference  and  change  in  the 
things  themselves. 

In  other  words,  the  externality  considered  is  a  kind  of 
externality  relative  only  to  the  body  of  the  percipient. 
Sensible  change  and  difference  are  externally  real  if  and  so 
far  as  they  are  conditioned  by  the  thing  perceived  inde- 
pendently of  other  conditions  directly  or  indirectly  affect- 

ezperienoe,  are  mainly  confined  to  likeness  and  difference.  The 
primary  qualities,  on  the  other  hand,  consiat  in  the  spatial  attri- 
butes of  bodies,  extension,  motion  and  figure.  Hence  in  their  case 
the  sensible  appearance  is  accurate  only  in  so  far  as  it  exhibits  an 
order  of  position,  distance  and  direction  answerintr  to  that  of  the 
ports  of  the  thing  perceived. 


thing  &nd  in  wbich  change  in  the  perceived  thing  follows 
only  in  the  overcoming  of  resistance  by  proportionate  effort. 
We  haTe  first  to  consider  what  we  may  call  free  or 
unimpeded  motor  activity.  If  I  walk  towards  a  thing, 
keeping  it  in  vieiv,  my  visual  sensations  change,  aa  they 
would  change  if  I  had  remained  still  and  the  thing  itself 
had  moved  towards  me  or  increased  in  size.  If  a^ain  I 
reverse  my  movement  and  recede  from  the  object,  I  obtain 
the  same  series  of  changing  presentations  in  reverse  order ; 
and  this  happens  as  often  as  I  repeat  or  reverse  the  course 
of  my  motor  activity.  So,  if  I  pass  my  hand  to  and  fro 
in  tlie  same  uniform  way  over  the  surface  of  a  table,  I 
regularly  get  the  same  series  of  touch -sensations,  now  iu 
one  order  and  now  in  the  opposite  order.  Such  changes, 
inasmuch  as  they  are  initialed,  continued,  discontinued, 
reversed,  accelerated  or  retarded  by  correspoudiuy  varia- 
tion b  of  my  own  free  motor  activity  and  perceived  variations 
in  the  position  of  my  body  or  its  parts,  are  apprehended  aa 
conditioned  merely  by  change  in  me  as  an  embodied  self 
and  not  by  chauge  in  the  thing  perceived.  So  far  aa  the 
thing  jjerceiveJ  is  concerned  they  are  regarded,  not  aa  real 
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changes,  but  only  as  changes  of  sensible  appearance.  On 
the  contrary  when  similar  changes  occur  apart  from  corre- 
sponding free  movements  on  mj  part,  I  tend  normally  to 
apprehend  them  as  involving  real  change  in  the  thing 
perceived  and  not  merely  change  in  its  sensible  appear- 
ance. 

Let  us  now  turn  to  the  case  of  impeded  movement  or 
movement  against  resistance.  Here  we  have  to  disabuse 
our  minds  at  the  outset  of  the  vague  notion  that  there  is 
some  peculiarity  in  the  nature  of  the  sense-experiences 
involved  which  makes  them  the  vehicle  of  a  special  re- 
velation of  external  reality.  The  essential  points  to  be 
considered  are  as  follows :  (1)  the  body  of  the  percipient 
or  part  of  it  is  in  perceptible  contact  with  something; 
(2)  movement  or  the  continuation  of  a  movement  already 
begun  takes  place  only  when  what  it  is  in  contact  with 
moves  together  with  it  in  the  same  direction;  (8)  this 
occurs,  if  it  occurs  at  all,  only  when  the  will  to  move  has 
been  followed  by  a  certiiin  degree  of  intensity  and  complexity 
in  a  complex  of  touch- sensations  and  muscle,  joint,  and 
tendon  sensations.  What  we  have  to  show  is  that  the 
displacement  of  the  thing  which  offers  resistance  must  be 
apprehended  as  real,  and  not  merely  as  a  change  in  sensible 
appearance.  This  depends,  in  the  first  place,  on  the 
variability  of  the  amount  and  direction  of  effort  required 
in  different  cases.  What  lies  within  the  free  control  of 
the  agent  is  only  the  making  of  efforts  in  a  certain  direction 
and  in  a  certain  order.  The  result  is  relatively  indepen- 
dent of  this  initiative.  It  varies  with  the  thing  which  he 
pushes  or  pulls  or  otherwise  attempts  to  manipulate. 

But  besides  this  there  is  another  condition  even  more 
important.  The  perceptible  changes  which  follow  effort 
against  resistance  persist  independently  of  the  embodied 
self  and  its  free  movements.     Unlike  mere  variations  of 


or  in  tlie  indepeDdeut  reality  of  eitemal  objects. 

In  part,  perceptible  changes  follow  constautly  and 
uniformlj  on  the  free  movement  of  our  bodies ;  in  part, 
they  follow  on  morements  involving  various  degrees  and 
directions  of  effort  against  resistance.  But  they  also  very 
frequently  take  place  in  the  absence  of  any  initiative  on 
our  part,  as  when  a  visual  presentation  shifts  ita  position 
relatively  to  others  while  our  head,  eyes,  aud  body  remain 
at  rest.  In  accordance  with  our  general  principle  such 
alterations  will  be  taken  as  real  and  not  merely  as  altera- 
tions in  sensible  appearance. 

But  besides  this  mark  of  their  independent  reality,  there 
is  another  which  assumes  increasing  importance  with  tbe 
growth  and  gradual  organisation  of  knowledge.  The 
implicit  operation  of  the  causal  category  will  lead  the  mind 
to  seek  for  the  conditions  and  consequences  of  such  change*, 
whenever  they  are  sufficiently  interesting ;  and  inasmuch 
as  the  conditions  and  consequences  are  not  to  be  found  in 
the  motor  activity  of  the  percipient,  they  will  be  looked  for 
in  obvious  changes  taking  place  in  other  things  external  to 
Jiis  bodr.    They  will  thus  come  to  be  referred  to  a  causal 
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gjBtem  of  their  own  contrasted  with  that  to  which  mere 
change  in  sensible  appearance  is  due. 

On  the  other  hand,  though  this  system  excludes  mere 
change  in  sensible  appearance,  it  will  include  the  peroeiyed 
results  of  resisted  motor  actiritj,  which  we  have  called 
manipulation  of  objects.  For  the  relations  between  the 
bodj  of  the  percipient  and  other  things  involyed  in  the 
OYerooming  of  resistance  by  effort  are  in  the  main  of  like 
nature  to  the  relations  involved  in  their  interaction  with 
.each  other.  If  I  push  a  billiard  ball  the  ball  rolls ;  but  it 
also  rolls  when  another  moving  billiard  ball  comes  into 
.contact  with  it.  Further,  the  consequences  following  motor 
activity  against  resistance  are  constantly  apprehended  as 
continued  into  further  changes  due  to  the  interaction  of 
ontside  things  with  each  other.  If  I  push  the  first  of  a 
row  of  bricks,  this,  in  falling,  similarly  pushes  the  second, 
and  so  on. 
:  In  general,  real  changes  have  presuppositions  and  con- 
sequences radically  different  from  mere  changes  in  sensible 
appearances ;  and  we  constantly  use  this  causal  difference 
as  a  criterion  for  distinguishing  between  them.  To  use 
Kant*s  illustration,  when  I  glance  from  the  top  of  a  house 
ta  the  bottom,  the  various  parts  of  the  house  from  above 
.downwards  are  successively  perceived ;  but  I  do  not,  there- 
fore, regard  them  as  successively  coming  into  existence. 
One  reason  of  this  is  that  it  is  a  pre-condition  of  the  top 
existing  that  it  should  be  supported  by  what  is  below 
it ;  otherwise  it  would  fall.^ 

1  PUunly  Kant  in  his  laboured  "  proof  "  of  the  principle  of  causal- 
ity is  jthroughout  thinking  of  the  distinction  between  real  succession 
and  succession  in  sensible  appearance.  He  fails,  however,  to  recog- 
nise that  merely  apparent  successions  have  causal  connexions  of 
their  own.  He  fails  also  to  recognise  that  the  whole  problem  only 
ariaes'when  we  are  considering  what  I  call  "a  separate  thing," 
in  detachment  from  other  things  and  its  surroundings. 


external  world  as  perceived  and  imagined  and  as  ordinarilj 
conceived  by  the  developed  consciousness.  Such  analysis 
reveals  on  the  one  hand  a  formal  constituent  consiating  in 
a  certain  relational  order  of  co-existence  in  the  waj  of 
position,  distance,  direction.  On  the  other  hand,  it  is  plain 
that  spatial  extension  involves  more  than  this  relational 
order  -,  it  presupposes  also  something  which  is  ordered ; 
it  presupposes  items  which  are  connected  with  each  other 
in  relations  of  position,  distance,  and  direction — terms 
between  which  these  relations  subsist.  The  purely  ra< 
lational  order  is  found  apart  from  extension.  When  we 
sing  a  tune  each  of  the  successive  notes  has  certftin 
temporal  positions  and  those  that  are  not  immediately 
Bucceasive  have  a  certain  temporal  distance  relatively  to 
each  other ;  there  is  also  the  diatinction  of  temporal 
direction  from  what  precedes  to  what  succeeda,  80  with 
numerical  series :  12  comes  between  10  and  20  at  a  definite 
place  in  the  numerical  order,  its  direction  relatively  to  20 
is  contrasted  with  its  direction  relatively  to  10,  and  it  ia 
nearer  to  10  than  it  is  to  20.     If  we  take  into  aooount 
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fractions,  surds,  and  other  kinds  of  number  recognised  by 
mathematicians,  there  is  no  relation  of  position,  distance, 
or  direction,  whether  in  space  or  time,  which  is  not 
matched  bj  a  strictly  analogous  numerical  relation. 

A  similar  relational  order  is  found  in  merely  qualitative 
series  such  as  those  in  which  colour  prasentations  may  be 
arranged.  For  instance,  in  the  series  of  intermediate  gra- 
dations connecting  pure  blue  and  pure  green,  any  blue- 
green  or  green-blue  has  a  definite  position,  and  a  definite 
distance  from  other  blue-greens  or  green-blues.  If  we 
select  the  interval  between  one  blue-green  and  another  as  a 
unit,  we  may  measure  the  distance  between  any  positions 
in  the  scale  in  terms  of  this  unit.  But  this  series  of  quali- 
tative gradations  is  not  a  line  in  space :  it  does  not  depend 
on  the  juxtaposition  of  the  colours,  but  only  on  their  diffe- 
rences and  likenesses  as  revealed  to  attentive  comparison. 
It  may  be  represented  as  a  line  in  space,  but  only  by 
analogy.  In  itself,  it  has  no  distinctively  spatial  character. 
What  fixes  the  position  of  any  special  coloiu:  in  the  series 
is  its  own  intrinsic  quality. 

It  would  seem,  therefore,  that  the  distinctive  character 
of  spatial  order  depends  on  the  peculiar  nature  of  the  terms 
which  are  connected  by  spatial  relation — of  the  parts  of  an 
extended  whole.  What  is  this  distinctive  character  ?  For 
certain  purposes,  it  might  be  sufficient  to  say  that  spatial 
order  is  distinctively  au  order  of  co-existing  terms  as  such. 
But  this  is  certainly  not  enough  from  the  psychological 
point  of  view.  As  psychologists  we  are  concerned  with 
conditions  through  which  in  the  first  instance  an  order  of 
co-existence  is  perceived,  not  with  the  way  in  which  it  may 
ultimately  come  to  be  abstractly  conceived  by  the  meta- 
physician or  mathematician. 

Approaching  the  question  in  this  way,  we  find  that  the 
definite  apprehension  of  an  order  of  co-existence,  as  such, 
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we  apprehend  it. 

Further,  it  is  characteristic  of  perceived  and  imagined 
extension  that  its  part«  do  not  require  to  be  diatinguiahed 
from  each  other  by  any  difference  except  a  spatial  difference, 
a  difference  belonging  to  them  only  inasmuch  as  they  are 
paxta  of  an  extended  whole  and  not  for  anyi  other  reason. 
The  parte  of  a  visible  surface  are  locally  distinguishable  from 
each  other  however  uniformly  similar  they  may  be  in  colour. 
The  same  holds  for  a  surface  as  touched,  however  similar 
it  may  be  throughout  as  regards  roughness  and  smoothness. 
The  local  distinction  depends  on  the  ultimate  difference 
between  simultaneous  sensations  which  we  have  named  a 
difference  in  local  sign.  Ext«nsity  is  nothing  hut  the  con- 
tinuous repetition  or  diffusion  of  local  sign  difference. 
Where  simultaneous  sensations  of  similar  quality  are  not 
held  apart  by  a  difference  of  local  sign  they  are  not  dis* 
tinguishable  from  each  other.  Two  stimuli  which  occur- 
ring separately  would  yield  tone- sensations  of  identical 
pitch  and  timbre,  produce  when  they  are  strictly  simul- 
taneous a  single  sensation  of  the  same  pitch  and  timbre, 
though  of  greater   intensity.      The   pei'ception  of  mera 
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difference  in  place  with  similaritj  in  all  other  respecta 
occurs  onlj  in  sensations  haying  extensity. 

The  presentational  order  of  position,  direction,  and 
distance  which  conditions  the  perception  of  spatial  relations 
in  the  external  world  is,  therefora,  primarily  a  relational 
order  connecting  the  distinguishable  parts  of  an  extensive 
presentation — a  local  sign  continuum.  But  it  is  equally 
clear  that  mere  extensity  is  not  of  itself  sufficient  to  yield 
the  explicit  apprehension  of  such  relations  between  its 
parts.  First  touch  the  tip  of  the  tongue  and  then  the 
back  of  the  neck  with  the  square  end  of  a  match.  The  re- 
sulting sensations  are  in  both  cases  extensive  and  through 
both  of  them  we  are  aware  of  contact  with  an  extended 
surface.  But  with  the  tip  of  the  tongue  the  sensation  is 
such  that  we  perceive  a  surface  as  of  a  definite  shape.  For 
the  back  of  the  neck  it  is  shapeless.  Organic  sensations 
have  more  or  less  extensity ;  they  are  more  or  less  diffuse 
or  restricted.  But  we  have  little  or  no  apprehension  of 
their  shape  or  of  the  relative  position  and  direction  of  their 
parts. 

Such  facts  might  be  explained  by  distinguishing  between 
cruder  and  finer  forms  of  extensity.  The  cruder  form 
which  belongs,  for  example,  to  organic  sensation,  it  may  be 
said,  exhibits  only  vague  diffuseness  without  definite  order, 
whereas  the  finer  belonging  especially  to  epicritic  touch  and 
to  sight  sensation  does  exhibit  such  an  order.  This  distinc- 
tion is  probably  valid  if  it  be  taken  to  mean  that  some 
kinds  of  extensity  are  and  that  others  are  not  intrinsically 
capable  of  exhibiting  the  sort  of  relational  grouping  which 
we  are  considering.  But  the  available  evidence  is  strongly 
against  the  view  that  even  the  finer  forms  of  extensity  are 
of  themselves  sufficient  to  account  for  the  perception  of 
relative,  position,  distance,  and  direction  apart  from  the 
co-operation  of  other  factors.    This  is  shown  by  the  ascer- 


which  show  unmiatakuabl;  that  the  apprehension  of  rela- 
tional order  within  visual  appearance  is  very  largely,  if  not 
entirely,  due  to  the  co-operation  of  other  factors  than  mere 
extenaity. 

If  with  one  eye  I  look  partly  at  the  floor  and  partly  at 
the  wall  of  the  room  in  which  I  am  sitting,  the  visual 
appearance  of  the  floor  has  for  my  perception  a  direction 
strougly  contrasted  with  that  of  the  wall.  But  it  seems 
impossible  to  account  for  this  difference  of  direction  merely 
by  reference  to  peculiarities  in  the  extensi  ve  character  of  the 
retinal  sensations  which  I  receive  in  seeing  floor  and  wall. 
Wall  and  floor  both  affect  my  eye  through  the  tight  which 
tbey  reflect.  But  the  resulting  groups  of  impressions  due 
to  the  light  proceeding  from  the  floor  and  its  parts,  those 
which  proceed  partly  from  floor  and  partly  from  wall,  and 
those  which  proceed  from  the  wall  alone,  are  spread  out 
side  by  side  on  the  surface  of  the  retina  in  esHontially  the 
same  way.  Similarly,  when  with  either  one  eye  or  two  I 
look  at  objects  situated  in  the  far  distance,  there  is  nothing 
in  the  nature  of  the  retinal  sensation  received  at  the  moment 
which  can  of  itself  account  for  the  appreheuaiou  of  the  Unet 
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and  nirfacpfl  u  directed    towards    or    away    from    the 
obserrer.     Tlierv  are  no   TaruitioDB  of  retinal  sensibility 
lufficieiit  of  tliemaeWos  to  account  for  the  definite  appre- 
hension of  tlie  manifold  varieties 
of  solid  figure. 

The  ume  lesson  is  taught  by  the 
effect  of  perspective  and  shading 
and  fimili&r  conditions  in  paint- 
ings, drawings,  and  photographs. 
Tbeie  factors  owe  their  whole  effi- 
ciency to  their  acquired  meaning: 
ftnd  yet  relative  positions  and  di- 
rections of  lines  and  surfaces  ks 
thus  sQggested  obscure  and  dis- 
plaoe  for  our  apprehension  what  we  call  their  real  re- 
lation on  the  flat  surface.  Lines  which  are  really  divergent 
appear  as  parallel  and  lines  which  are  parallel  appear  as 
divergent,  so  that  it  is  often  difficult  or  impossilileto  deter- 
mine what  their  actual  relation  is  without  resorting  to 
measuremest. 
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Cases  of  ambiguous  figures  are  espMially  instructive. 
By  im  ambiguous  figure  I  mean  one  which  can  be  perceived 
alternatively  in  different  ways.     Thus  the  figure  1  may  be 


by  reference  to  yisual  eitensity,  but  presupposes  also  the 
co-operatioD  of  other  factors.  If  we  also  take  into  account 
the  proved  inadequacy  of  mere  eitensity  for  tactual  sensa- 
tion, we  seem  justified  in  adopting  as  a  provisional  liypo- 
thesis  the  view  that  in  all  cases  relational  order  is  not  an 
affair  of  mere  extensity.  The  verification  of  this  hypothesis 
will  of  course  depend  on  our  success  in  working  it  out  in 
detailed  consistency  so  as  to  account  for  the  facta. 

Mere  extensity,  then,  whether  crude  or  epicritic  yields 
only  a  vague  apprehension  of  the  extension  of  bodies.  It 
only  in  part  supplies  the  conditions  of  the  perception  of 
definite  position,  distance,  direction,  and  shape.  The 
difference  between  the  tactual  experiences,  according  as  a 
square  surface  or  a,  circular  surface  presses  on  the  skin, 
does  not  of  itself  account  for  the  apprehension  of  the  one 
as  circular  and  the  other  as  square.  Such  various  modi- 
fications of  entenaity  are  indeed  ultimately  necessary  for 
perception  of  shape;  but  they  are  not  by  themselves  ade- 
quate, because  they  do  not  give  definite  apprehension  of 
spatial  order.  For  this  we  must  also  have  recourse  to  some 
factor  distinct   from  bare  extensity.      This   factor   must 
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show  definite  serial  arrangement  in  the  way  of  position  and 
distance.  It  must  also  be  so  intimately  connected  with 
experiences  of  extensitj  that  the  definite  arrangements 
which  belong  to  it  may  be  transferred  to  them :  for  it  is 
not  enough  to  have  a  pure  experience  of  extensity  externally 
conjoined  with  another  experience  showing  a  definite  order 
of  positions  and  distances  and  directions.  Position  and 
distance  and  direction  must  come  to  be  apprehended  as  a 
relational  order  of  the  extensive  whole  itself. 

As  regards  the  general  nature  of  this  factor  there  is  no 
room  for  doubt.  It  can  consist  only  in  experiences  in  the 
way  of  movement.  But  the  word  movement  is  here  am- 
biguous. It  may  refer  to  motion  sensations  belonging 
properly  to  touch  or  sight  occurring  when  a  touch  sensation 
progressively  shifts  its  local  sign  within  the  general  field 
of  touch  sensation,  or  a  visual  sensation  shifts  its  local 
sign  within  the  general  field  of  visual  sensation,  e.g,  when  a 
fly  creeps  over  the  skin  or  when  a  flying  bird  crosses  the  field 
of  view.    These  are  motion-presentations. 

But  the  reference  may  also  be  to  the  muscle,  tendon 
and  joint  sensations  which  accompany  the  varying  positions 
of  the  limbs.  These  are  called  motor  sensations  because 
they  arise  in  dependence  on  the  changing  states  of  the 
apparatus  by  which  the  body  and  its  parts  are  set  in  motion. 
Only  part  of  the  motor  sensations  have  a  distinct  claim  to 
be  regarded  as  essentially  akin  to  motion-sensations — those 
which  arise  through  the  joints  sliding  over  one  another. 
Both  motion  and  motor  sensations  play  an  important  part. 
But  of  the  two,  the  visual  and  tactual  motion-experiences 
ought  probably  to  be  regarded  as  of  more  fundamental 
significance  in  the  first  development  of  the  apprehension  of 
spatial  order. 

In  any  movement  of  the  limbs  or  of  the  body  as  a  whole, 
a  series  of  varying  sensations  arises,  due  to  the  changing 


of  the  object  to  another,  there  is  a  continuouslj  sncceBsive 
series  of  tactile  e^cperiences  haTiu);  a  definite  order,  and 
Tarjring  concomitautl^  with  the  sengationa  arising  from 
muscle,  joi^,°an(i  tendon.  If  the  object  explored  is  part 
of  the  cilta^ous  surface  of  the  body  itself,  there  ia  atill 
another  definitely  ordered  series.  As  the  finger-tip  passes 
along  the  palm  of  the  other  hand,  the  contact  is  felt  not 
only  in  the  finger  but  in  the  hand  explored.  The  snccei- 
sive  stimulation  of  the  parta  of  the  hand  yields  a  succession 
of  local  sign  experiences  which  occur  in  a  fixed  order,  and 
correspond  to  the  succession  of  motor  experiences.  All 
these  aeries  have  a  definite  arrangement  of  positions  and 
distances :  but  the  arrangement  is  not  spatial.  It  is  purelj 
an  order  of  time- sequence.  Simultaneous  spatial  relations 
can  only  be  perceived  when  the  definite  order  is  appre- 
hended as  the  order  of  the  parts  of  an  extensive  quantum 
as  simultaneously  presented. 

It  is  essential  to  the  pos9il)ility  of  this  that  the  expert- 

'  Article  "  Psychology,"  Eneyclopaeilifi  Drilannica,  ninth  edition. 
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enoe  of  extensitj  and  the  experience  of  actiye  moyement 
should  enter  as  co-operative  factors  into  a  process  having 
unity  and  continuity  of  interest.  A  process  having  unity 
and  continuity  of  interest  leaves  behind  it  as  a  whole  a 
total  disposition — a  disposition  to  which  each  and  all  of  its 
component  factors  in  their  conjoint  interaction  have  con- 
tributed. This  cumulative  disposition  is  re-excited  as  a 
whole  when  the  process  is  repeated  in  part.  In  this  way 
the  factors  which  enter  into  the  process  may  become  pro- 
foundly modified  by  their  previously  apprehended  relations, 
so  that  each  separately  assumes  a  character  which  it  has 
acquired  from  its  connexion  with  the  others.  It  comes  to 
mean  or  stand  for  the  others  and  to  be  modified  by  compli- 
cation with  them. 

When  an  extensive  experience  has  thus  an  acquired  mean- 
ing due  to  its  previous  connection  with  a  system  of  active 
movements,  the  extensive  experience  has  become  a  percep- 
tion of  ordered  extensity  and  therefore  of  ordered  exten- 
sion. If,  on  clasping  an  object  in  the  hand,  you  know  at 
once  how  to  make  a  systematic  exploration  of  its  parts,  so 
that  you  will  have  nothing  to  learn  by  actually  executing 
exploring  movements,  then  you  have  an  adequate  percep- 
tion of  its  shape  and  other  spatial  determinations.  If,  on 
the  other  hand,  mere  contact  with  the  object  does  not 
fully  supply  precise  and  definite  guidance  to  the  movements 
of  exploration,  the  spatial  perception  is  pro  tanto  inade- 
quate. When  the  perception  is  adequate,  any  two  local 
signs  or  any  group  of  local  signs  prompts  at  once  the 
appropriate  movements  for  passing  from  part  to  part  of  the 
object.  Extensity  which  has  thus  acquired  meaning  is  no 
longer  mere  extensity,  but  a  continuous  complex  of  positions 
and  distances.  Just  as  the  passive  touch  acquires  in  this 
way  a  properly  spatial  significance,  so  the  active  touch 
which  is  at  first  a  purely  successive  series,  also  acquires 


ences.  But  juet  in  ao  far  as  the  touch-  or  sight^^jperiencea 
either  originally  posBess  or  subsequently  acquire  the  power 
of  guiding  active  mOTement,  they  are  or  become  perceptions 
of  spatial  order. 

We  have  now  at  once  t«  expla.in  and  to  justify  these 
general  statements  by  an  account  of  the  special  conditions 
by  which  the  development  of  (1)  the  tactual,  (2)  the  visual, 
perceptions  of  Bpatial  order  is  determined. 

§  2.  Sputlal  Perception  of  the  Blind. — The  existence 
of  blind  parsons  enables  us  to  study  touch-space  dis- 
severed from  sight-apace.  But  it  is  essential  for  this 
that  the  blind  persons  should  either  be  bhnd  from  their 
birth,  or  Iiave  lost  their  sight  in  the  first  year  of  their 
lives.'  Those  who  have  become  blind  in  their  fourth  year 
translate  their  tactile  impressions  into  visual  imagery  as 
we  ourselves  do  in  the  dark. 

It  must  be  understood  that  the  observations  and 
experiments  on    which  we   rely    are   all  made    on    blind 

'  The  [acta  adduced  in  this  section  are  largely  due  to  Theodar 
Heller's  moHt  valuable  "  Studien  zur  Blindeii  I'sychologie"  in  tbo 
PhUoK^kucht  SludUn,  li.,  1885.  pp.  228,  «)fl,  531. 
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persons  who  have  already  acquired  considerable  experience. 
Their  spatial  perception  is  therefore  at  the  outset  developed 
in  some  measure.  What  we  can  observe  therefore  is 
only  the  process  by  which  greater  precision  and  accuracy 
are  acquired.  It  is  fortunate  for  psychological  purposes 
that  spatial  perception  by  touch  frequently  does  not  reach 
full  maturity  with  nearly  the  same  rapidity  as  spatial 
perception  by  sight.  Hence  even  in  the  adult  blind,  it  is 
possible  to  observe  it  in  the  process  of  growth. 

The  chief  instrument  used  by  the  blind  in  perceiving 
the  shape  and  size  of  objects  is  the  hand,  or  rather  the 
two  hands.  These  are  used  in  a  two-fold  way.  (1)  The 
hand,  either  open  or  closed,  may  touch  simultaneously 
the  parts  of  the  object.  This  may  be  called  passive 
touch,  because  it  does  not  involve  active  movement 
from  one  part  of  an  object  to  another.  It  may  also  be 
called  synthetic  touch,  because  it  yields  a  total  simulta- 
neous impression  of  all  or  many  parts  of  the  object. 
(2)  A  portion  of  the  hand,  such  as  the  finger-tips,  may 
explore  the  parts  and  contours  of  the  object  by  gradually 
moving  over  them.  This  may  be  called  (ictive  touch, 
because  it  essentially  consists  in  active  movement.  It 
may  also  be  called  analytic  touch,  because  it  analyses  or 
breaks  up  into  a  series  of  successive  impressions  what 
synthetic  touch  presents  as  a  simultaneous  whole.  Now 
the  main  lesson  that  we  learn  from  study  of  the  blind  is 
that  development  in  the  definiteness  of  the  perception 
of  spatial  order  is  essentially  due  to  the  intimate  union 
and  co-operation  of  synthetic  and  analytic  touch. 

The  first  question  with  which  we  have  to  deal  is.  What 
information  concerning  shape  and  other  spatial  determina- 
tions is  conveyed  by  synthetic  touch  apart  from  analytic  ? 
Of  course,  we  cannot  bring  synthetic  touch  into  play  in 
absolute  severance  from  analytic,  for  we  are  considering 


of  its  shape,  analytic  moveinent«  are  required.  It  is 
particularly  noteworthy  that  the  blind  are  almost  incapable 
of  coufiuiug  thomaebea  to  purely  synthetic  touch  when 
the  object  is  at  all  uufaroiliar.  Involuntary  twitchings 
of  the  hand  occur  which  they  find  it  difficult  or  impossible 
to  suppress. 

In  the  active  exploration  of  objects  there  is  a  great 
difference  in  the  method  of  procedure  in  different  per- 
sons, and  in  different  stages  of  development  of  the  lame 
person.  The  more  highly  the  spatial  perception  has 
been  developed,  the  more  systematic  «nd  ftffirop^riate 
are  the  movements  and  their  combination.  At  tti& 
highest  stage  the  blind  use  a  plan  of  procedure  identical 
in  its  main  features  in  different  individuals.  This  is 
sometimes  acquired  in  early  childhood  where  the  con- 
ditions are  favourable.  If  the  blind  have  to  vvork  vith 
their  hands,  tliey  always  acquire  the  power  of  appre- 
heuding  simple  spatial  relations.  On  the  other  hand, 
adults  of  otherwise  good  intelligence,  who  have  not 
been  compelled  to  acquire  control  over  objects  by  pres- 
sure of  practical  needs,  often    show    great    helplea 
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and  do  not  appear  to  have  any  interest  in  spatial  rela- 
tions. In  such  cases,  a  special  education  of  perceptual 
activity  is  required  for  adequate  apprehension  of  the 
shape  of  objects.  As  education  advances,  the  blind 
person  becomes  more  and  more  capable  of  determining 
the  size  and  shape  of  objects  presented  to  him.  At  the 
same  time,  his  active  movements  of  exploration  show  a 
more  and  more  systematic  and  purposeful  character. 

In  higher  stag^  of  development  the  process  of 
analytic  touch  takes  a  form  such  as  the  following.  One 
hand  holds  the  object  in  position,  and  turns  it  so  that 
it  may  be  conveniently  explored  by  the  other.  Finger 
and  thumb  are  the  instruments  of  exploration,  and  they 
are  used  simultaneously.  The  finger  glides  along  one 
contour  of  the  object,  and  the  thumb  along  an  opposite 
contour.  The  varying  distance  of  finger  and  thumb,  as 
they  proceed  from  their  starting-point,  measures  and 
determines  the  distance  and  direction  of  the  boundary 
lines.  If  finger  and  thumb  retain  the  same  relative 
position,  the  boundary  lines  are  parallel;  if  they  move 
apart,  the  boundary  lines  are  divergent ;  if  they  approach 
each  other,  the  boundary  lines  are  convergent.  When 
in  this  process  of  analytic  exploration  the  object  is 
pushed  backwards  till  it  touches  the  surface  of  the  hand, 
analytic  touch  passes  into  synthetic.  The  two  hands 
sometimes  interchange  functions,  and  at  intervals 
synthetic  touch  intervenes,  the  object  being  clasped  and 
pressed.  As  a  rule,  synthetic  touch  comes  first,  and 
introduces  analytic.  All  active  exploration  is  brought 
into  connexion  with  the  total  presentation  of  the  object, 
as  it  exists  for  passive  touch.  The  more  practised  a 
blind  person  is  in  the  apprehension  of  the  configuration  of 
bodies,  the  more  rapid  and  sketchy  are  the  active  move- 
ments necessary   for  adequate  perception.      Indeed,  all 


i 


acquired  ia  co-opei'atioa  with  synthetic  toucli.  Some 
blind  pcrBons  are  uuable  to  acquire  precise  spatial  ap- 
prebensiun  of  those  objects  which  cauuot  be  immediately 
clasped  by  the  hand.  This  inability  raanifests  itself 
in  their  movemenU  of  actiTe  touch,  which  are  for  the 
most  part  limited  to  the  discovery  of  some  strikiog  and 
disLiuctive  feature  of  the  object  which  can  serve  as  a 
sigu  of  it.  But  it  ia  oft«n  possible  to  induce  these  per- 
sons to  undertake  a  systematic  exploration  of  larger 
objects  in  the  way  of  active  movement,  by  putting 
before  them  models  of  these  objects  on  a  reduced  scale. 
Tbey  are  thus  prompted  to  compare  originals  and 
copies.  Afterwards  they  freely  apply  the  system  of 
movements  thus  acquired  to  all  objects  which  require 
and  admit  of  them.  As  iu  the  active  exploration  of 
small  objects  the  convergence  and  divergence  of  thumb 
and  finger  play  a  prominent  part,  so  in  the  exploration 
of    larger    objects    the    convergence    and    divergence    of 

'  We  shall  preseutly  have  to  consider  the  cotiditiuna  under  which 
the  spatial  relatiouB  of  the  bodj'  itself  oome  lo  be  preseiiUid. 
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the  two  arms  is  of  the  greatest  value.  There  is  a  link 
of  connexion  between  these  two  methods,  inasmuch  as 
it  is  possible  to  use  either  of  the  two  methods  for 
smaller  objects.  A  thing  may  either  be  taken  between 
the  opposing  thumb  and  finger-tip  or  between  the  oppos- 
ing fingers  of  the  two  hands. 

So  far,  we  have  dealt  with  the  exploration  of  com- 
parativelj  limited  spaces.  We  have  kept  within  what 
maj  be  called  the  touch  horigon.  This  is  verj  much 
more  restricted  than  the  yisual  horizon.  Its  utmost 
limit  is  the  space  that  can  be  embraced  bj  the  out- 
stretched arms.  Larger  spaces  than  these  can  onlj  be 
explored  bj  locomotion  of  the  whole  body,  in  which 
extension  preyiously  presented  is  completely  left  behind. 
We  thus  have  a  series  of  fragmentary  presentations. 
For  fully  precise  spatial  apprehension  these  must  be 
gathered  together  into  a  single  simultaneously  presented 
whole.  It  is  conceivable  that  this  might  be  effected  by 
mental  images  of  the  parts  not  immediately,  perceived. 
To  a  certain  extent  the  blind  may  actually  proceed  in 
this  way.  But  they  can  only  do  so  by  reproducing  the 
whole  on  a  reduced  scale.  The  scale  of  their  imagina- 
tion is  limited  by  the  range  of  their  actual  perception. 
The  same  is  true  of  those  who  can  see.  We  cannot 
mentally  visualise  a  spatial  expanse  larger  than  the 
field  of  view  as  given  in  actual  perception.^  If  we  are 
to  include  in  the  purely  mental  field  of  view  objects 
beyond  the  range  of  actual  vision,  we  must  make  a 
schematic  representation  of  them  on  a  reduced  scale. 
Those  who  are  confined  to  the  sense  of  touch  may  follow 
an  analogous   plan;    but    their   power   in    this   respect 

^  Of  course  we  oan  think  of  such  an  expanse,  although  we  cannot 
picture  it. 


can  see,  in  walking  aloiig  a  road  fur  ten  miles,  has  a 
iiumber  uf  tjucce^aive  fields  of  view  which  cannot  be 
xitnultaueouiily  preaunted  either  actually  or  ideally.  But 
he  does  uot  apprehend  these  fields  of  view  as  forming  a 
time  series :  he  apprehends  them  as  successively  presented 
part*  of  a  co-esist«ut  whole.  The  reason  for  this  will 
become  clearer  iu  the  Bequal. 

§  3.  Localisation  and  Projection. — For  the  developed 
consciousness  skin- sensation  a  have  a  double  function.  On 
the  one  hand,  they  iiiform  us  of  the  extension  of  the  sur- 
face of  our  own  body  and  of  the  shape  and  the  relative 
position,  direction,  and  distance  of  its  parts.  So  far  aa  this 
is  the  case,  skin  sensations  are  said  to  be  localised.  Ou 
the  other  hand,  they  inform  iis  of  the  shape  and  the  rela- 
tive position,  direction,  and  distance  of  bodies  external  to  . 
our  own.  So  far  as  they  do  this,  they  are  said  to  be  pro- 
jected. 

The  terms  projection  and  localisation  have  become 
established  by  usuoge.  But  they  are  apt  to  mislead.  For 
they  tend  to  surest  that  we  begin  by  referring  skin-sensa- 
tioDB  to  the  skin  itself  as  their  seat,  and  that  in  afterwards 
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referring  them  to  things  outside  our  bodj  we  undo  this 
original  connexion  and,  so  to  speak,  throw  them  outwards. 
That  this  is  a  fallacy  is  sufficiently  indicated  by  the  paral- 
lel cases  of  visual  and  joint  sensations.  Visual  sensations 
are  not  originally  localised  in  the  retina;  they  rereal 
nothing  of  the  shape  or  size  of  the  retina  or  of  the 
spatial  position  and  other  relations  of  its  parts.  Further, 
they  never  come  to  be  localised,  like  tactual  presentations, 
because  for  this  a  special  system  of  experiences  is  required 
which  in  their  case  is  absent. 

The  distinction  between  localisation  and  projection  is  a 
distinction  of  acquired  meanings  and  not  an  original 
datum  of  tactual  perception.  Projection  distinctively  and 
primarily  depends  on  the  system  of  experiences  connected 
with  the  active  movements  whereby  we  explore  the  surface 
of  things  external  to  our  own  bodies,  as  when  I  pass  my 
hand  over  the  surface  of  a  table ;  also,  in  a  less  degree,  on 
the  motion  of  outside  things  over  the  surface  of  our  bodies 
while  we  remain  relatively  passive,  as  when  a  fly  creeps 
over  my  cheek.  Localisation  distinctively  and  primarily 
depends  on  active  movements  by  which  one  surface  of  the 
percipient's  body  explores  another,  as  when  I  pass  my  hand 
over  the  surface  of  my  arm  or  my  legs  rub  against  each 
other. 

The  processes  through  which  localisation  and  projection 
develop  are  distinct ;  but  they  are  by  no  means  isolated. 
On  the  contrary  they  continually  condition  and  support 
each  other,  each  advance  in  localisation  making  possible 
further  advance  in  projection  and  inversely.  In  particular, 
the  progress  of  localisation  is  of  the  highest  importance 
for  the  full  development  of  projection. 

§  4.  Projection. — Let  us  first  consider  projection  apart 
from  localisation  as  it  might  proceed  if  the  skin  like  the 
retina  were  incapable  of  exploring  itself.  I  lay  the  palm 
rsxcu.  31 


happens  ia  that  new  tactual  Bensations  gradually  emerge 
and  at  the  same  time  others  cease.  This  is  a  point  to 
which  we  shall  presently  recur.  But,  beaidea  this,  sensa- 
tions previously  experienced  continuously  shift  their  local 
signs.  Fur  example,  a.  touch -sensation  having  originally  the 
local  sign  distinctively  dependent  on  contact  with  the  tip 
of  the  middle  finger  cornea  to  have  the  local  sign  dis- 
tinctively dependent  on  contact  with  some  part  of  the  baJl 
of  the  thumb  and  in  the  process  oE  transition  aucwssively 
acquires  a  seiies  of  intermediate  local  signs. 

Any  tactual  presentations  within  the  extensive  whole 
may  in  this  way,  by  means  of  appropriate  movements, 
progressively  shift  their  local  signs  so  as  to  acquire  those 
originally  belonging  to  any  others  within  the  same  exten* 
sive  complex.  Here,  then,  we  have  precisely  that  aware- 
ness of  mutual  i-ehition  between  eitensity  and  motion 
which  is  required  for  the  growth  of  the  perception  of 
apartness,  direction,  and  distance— of  a  rudimentary 
spatial   order. 

So  far,  I  have  considered  only  akin- sensations — an 
extensive  tactual  field  and  changes  of  local  sign  withia 
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this  field.  But  moTements  of  actiye  exploration  also 
inTolye,  besides  the  motion  which  is  merely  an  affair  of 
cutaneous  sensibility,  corresponding  series  of  motor 
experiences  due  to  muscle  joint,  and  tendon.  Of  these, 
the  joint-sensations  at  least  are  akin  to  touch  proper  and 
change  as  a  limb  moves  in  a  way  akin  to  the  shifting  of 
the  local  signs  of  tactual  sensation. 

The  motor  sensations  in  general  and  more  especially 
the  joint  sensations  render  very  important  help  in  giving 
definite  awareness  of  apartness,  position,  distance,  and 
direction  within  the  extensive  field  of  tactual  experience 
and  therefore  within  the  extension  of  the  external  object. 
At  the  same  time  they  become  complicated  with  the  tactual 
experiences  so  as  to  acquire  a  meaning  which  persistently 
clings  to  them  even  when  the  corresponding  series  of  skin 
sensations  is  absent.  They  come  to  mean,  even  when  they 
occur  by  themselves,  extension,  position,  distance,  and 
direction.  Thus,  when  my  hand  passes  over  the  surface  of 
the  table  and  beyond  it  so  that  experiences  due  to  contact 
with  it  cease,  I  am  still  aware  of  space  traversed,  though 
in  this  case  of  empty  as  distinguished  from  filled  space. 

This  seems  fully  accounted  for  by  two  conditions: 
(1)  The  category  of  spatial  unity  which  leads  the  mind  to 
apprehend  any  given  bit  of  extension  as  only  a  Jyit,  and 
therefore  as  having  a  continuation  beyond  itself ;  (2)  the 
meaning  acquired  by  motor-sensations  through  their  union 
with  tactual  extensity  and  tactual  motion. 

I  have,  for  the  sake  of  clearness,  referred  only  to  one 
simple  and  primitive  example  of  the  mode  in  which  the 
perception  of  spatial  order  may  be  acquired.  But  of 
course  the  same  essential  conditions  may  be  varied  in  end- 
less ways  and  endlessly  repeated  in  each  of  them.  In 
particular  the  alternate  interchange  of  passive  or  synthetic 
contact  with  a  surface  as  a  whole  and  the  successive 


explomtion  of  the  aurface  of  a  body  also  involvea  the  pro- 
gressive incoming  of  new  preseotationa  together  with  the 
disa.ppeaF3.nce  of  those  previously  experienced.  If,  as 
Berkeley  supposed,  we  were  aware  only  of  the  sensuous 
presentations  without  mental  reference  to  their  conditions, 
the  result  of  this  would  be  merely  aa  apprehension  of  a 
temporal  sequence  of  sense-eiperiences,  not  of  aji  order  of 
co-eiistence.  It  would  not  convey  the  perception  of  the 
parts  successively  touched  as  persisting  and  co-eiisting  in 
contrast  to  the  trausieuce  of  tlie  sensations  as  they  begin 
and  cease. 

That  in  fact  we  do  apprehend  in  this  way  the  ordered 
co-eiistence  of  the  enduring  parts  of  the  external  object 
is  due  to  the  following  conditions.  (1)  Sense-ex perienoe 
originally  means  the  existence  of  connected  conditions,  and 
the  relational  oi-der  of  sense-experience  means  a  relational 
order  of  those  conditions.  (2)  The  kind  of  motor  activity 
by  which  we  pass  from  one  part  of  a  surface  to  another, 
inasmuch  as  it  does  not  involve  the  overcoming  of  resis- 
tance by  effort,  is  regai-ded  aa  detormioing  change  in 
sensible  appearance  rather  than  change  in  the  thing  per> 
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oeiyed.  (3)  The  emergence  and  disappearance  are  gradual : 
we  have,  for  instance,  to  begin  with  the  simultaneous 
group  a,  b,  c,  d,  e,  /,  then  6,  c,  d,  c,  /,  g,  then  c,  d,  e,  /,  g,  h, 
etc,  (4)  The  category  of  spatiaJ  unity  is  throughout 
operatiye,  leading  the  percipient  to  look  beyond  any  given 
bit  of  extension  for  its  further  continuation. 

As  regards  the  perception  of  a  third  dimension,  we 
have  already  noted  that  though  this  is  primary,  it  differs 
radically  in  nature  from  the  perception  of  surfaces.  So 
far  as  it  is  primary,  it  is  inseparably  bound  up  with  the 
apprehension  of  spatial  unity.  We  are  initially  aware  of 
it  inasmuch  as  we  are  aware  of  surfaces  as  being  only  stu** 
faces,  1.6.  boundaries  of  solid  extension.  We  ai*e  aware  of 
any  bit  of  surface  not  merely  as  continued  beyond  itself 
superficially,  but  also  as  continued  into  a  third  dimension. 
This  is  the  germ  from  which  the  perception  gradually 
grows.  Further  development  depends  on  increasingly 
definite  and  detailed  apprehension  of  the  relative  position 
and  direction  of  different  surfaces  and  of  their  var3ring 
shape  as  flat  or  as  curved  in  various  ways. 

This  development,  so  far  as  it  is  connected  only  with 
exploration  of  outside  things  and  not  with  the  spatial 
apprehension  of  the  percipient's  own  body,  is  essentially 
dependent  on  motor  sensations  and  their  acquired  mean- 
ing. If  I  pass  my  hand  over  the  surface  of  the  table  to 
its  edge  and  then  beyond  it  so  that  contact  with  the  table 
ceases,  I  am  still  aware  of  the  extension  previously  per- 
ceived as  continued  in  empty  space.  But  there  is  an 
indefinite  variety  of  alternative  continuations  according  as 
my  hand  moves  in  various  possible  ways.  Thus  the  edge 
of  the  table  comes  to  be  apprehended  as  a  common 
boimdary  of  many  diverging  surfaces,  all  of  which  have  a 
common  continuation  on  the  surface  of  the  table. 

Aigain,  motor  series  differ  in  marked  ways  according  to 


The;  only  come  to  do  bo  through  meaning  acquired  bj 
them  iu  coDDection  with  motor  presentation.  There  are 
marked  differences  of  tactua]  sensation  according  as  my 
finger  tip  presses  the  level  Burfa^o  of  a  table  or  its  edge  or 
the  round  surface  of  a  billiard  ball.  But  the  difference 
arises  merelj  from  the  varying  diatribution  of  intensity  of 
pressure.  When  I  press  a  level  surface,  resulting  touch- 
sensations  are  of  approximately  equal  intensity.  When  I 
press  the  surface  of  a  billiard  ball,  the  extensive  complex 
of  tactual  sensation  has  a  central  part  of  maximum 
intensity  round  which  other  seoaations  gradually  decrease 
in  intensity.  Such  variations  will  not  of  themselvea 
originally  suffice  to  give  the  apprehension  of  the  shape  oE 
surfaj^es.  But  they  come  to  do  so  by  association  with 
experiences  of  active  movement,  much  as  varying  distri- 
butions of  light  and  shade  come  to  signify  for  the  eye 
variations  of  solid  figure  in  things  seen. 

§6.  Localisation. — All  the  conditions  operative  in  the 
exploration  of  outside  things  are  also  operative  in  the 
exploration  of  the  percipient's  own  body.  But  other 
factors  also  come  into  play,  and  these  are  of  the  utmost 
importance.    la  the  first  place  there  is  the  doubling  of 
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sensation  due  to  the  fact  that  when  part  of  the  skin  comes 
into  contact  with  another  both  surfaces  are  sensitive. 
There  are  thus  for  every  such  contact  two  extensive  pre- 
sentations which  appear,  disappear  and  persist  together, 
and  vary  in  intensity  concomitantly  with  each  other. 

The  consequences  of  these  double  contact  sensations  are 
immensely  important  as  regards  acquirement  of  meaning. 
Each  of  the  two  groups  of  tactual  experiences  acquires 
spatial  meaning,  as  it  would  in  the  exploration  of  things 
outside  the  percipient's  own  body.  All  that  we  have  said 
in  dealing  with  projection  applies  here  also.  But,  besides 
this,  the  associations  which  each  would  acquire  separately 
are  through  their  constant  union  permanently  communi- 
cated to  the  other  as  well.  If  the  right  hand  alone  were 
sensitive  and  the  left  insensitive  then  tactual  exploration  of 
the  left  by  the  right  would  yield  only  perception  of  the  ex- 
tension and  spatial  order  of  the  left;  the  sense-experiences 
connected  with  the  right  hand  would  not  thereby  come  to 
yield  perception  of  its  own  extension  and  spatial  order ; 
nor  could  this  be  supplied  by  the  left  since  the  necessary 
sensations  are  absent ;  for  the  same  reason,  the  left  hand 
could  not  come  to  feel  its  own  extension  and  spatial 
relations.  But  owing  to  double  contact  experiences  the 
mutual  exploration  of  the  two  hands  gives  an  essentially 
different  result.  The  skin  sensations  connected  with  each 
come  to  mean  not  only  the  extension  and  spatial  relations 
of  the  other,  but  also  its  own.  Further,  the  spatial 
awareness  of  the  surface  of  the  skin  itself  due  to  its  own 
sensations  persists  however  these  sensations  may  be 
excited.  When  once  acquired  it  accompanies  the  sensa- 
tions due  to  contact  with  things  outside  the  body. 

It  depends  on  circumstances  whether  we  attend  especially 
to  the  spatial  relations  of  the  thing  touched  or  to  those  of 
the    skin    which    touches   it.     When   the  body  touched 


sensation  arises  through  the  action  of  an  external  body. 

To  understand  the  full  significance  of  this  awareness 
which  we  have  by  way  of  skin  sensation  of  the  extension 
and  spatial  order  of  the  surface  of  our  own  bodies,  we 
roust  take  another  point  into  account.  The  whole  sensitive 
surface  of  the  skin  is  normally  the  source  of  aense- 
eiperiencea  apart  from  what  we  ordinarily  call  contact  with 
eiterual  bodies.  This  is  in  part  due  to  unnoticed  contacts 
which  escape  attention  through  their  uniformity  and 
familiarity,  e.g.  those  with  slight  currents  of  air  or  with 
our  clothes.  It  is  also  in  part  due  to  inter-oi^anic  con- 
ditions, such  OS  the  circulation  of  the  blood. ' 

Whatever  may  be  the  operative  conditions,  it  is  at  least 
true  that  we  have  only  to  attend  to  any  special  area  of 
the  cutaneous  surface  in  order  to  delect  the  presence  of 
touch,  temperature,  and  organic  seosations.    Many  of  these 

'  Perhaps  we  ought  to  aaBUnie  that,  as  in  the  cose  of  the  eje, 
apart  froia  stimulation  by  light,  there  is  also  visual  aensatioD, 
due  probably  to  central,  not  to  retiniLl  conditions,  ao  there  are 
touch  sensAtioDB,  due  to  aimilai  oouditiona,  apart  from  eitertMl 
jtimulatiou. 
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are  comparatiyelj  feeble ;  but  others  are  emphatic,  e.g.  the 
organic  sensations  of  itching  or  tickling,  or  those  which 
persist  as  the  after-effect  of  a  bruise  or  a  bum.  ^Marked 
after-sensations  also  frequently  follow  the  motion  of  an  ex- 
ternal body  over  the  skin  in  the  path  which  it  has  traversed. 

This  continuous  presence  of  a  total  extensive  field  of 
skin  sensation  gives  rise  to  a  combination  of  passive  or 
synthetic  with  active  or  analytic  touch  which  is  not  found 
in  exploration  of  bodies  external  to  the  percipient's  own 
organism.  In  the  case  of  external  bodies,  active  explora- 
tion of  the  parts  of  a  whole,  and  simultaneous  contact 
with  the  whole,  cannot  co-exist;  so  that  synthetic  and 
analytic  touch  can  only  come  into  play  alternately ;  but 
when  the  finger-tip  passes  over  a  surface  of  the  skin,  we 
have  not  merely  a  series  of  successive  touches,  but  also  a 
persistent  field  of  cutaneous  sensation  corresponding  to  the 
whole  of  the  surface  explored.  By  continual  exploration 
of  the  body  in  various  directions,  this  background  of 
synthetic  touch  acquires  a  spatial  significance.  There  thus 
arises  a  direct  sense-perception  of  the  configuration  of  the 
body  and  its  parts  which  is  always  with  us,  whatever 
other  spatial  perception  we  may  or  may  not  have  at  any 
moment.  This  primitive  spatial  presentation  of  our  own 
bodies  is  of  great  importance  as  a  preparation  for  the 
perception  of  spatial  relations  in  external  bodies.  Owing 
to  it,  both  synthetic  and  analytic  touch  as  applied  to 
external  bodies  have  a  spatial  significance  which  they 
would  not  otherwise  possess. 

§  6.  Influence  of  Localisation  on  Projection. — ^This  aid 
and  reinforcement  which  projection  derives  from  localisa- 
tion assumes  manifold  fonns  too  numerous  to  discuss  in 
detail.  It  will  be  enough  to  refer  to  some  points  of 
cardinal  importance. 

Consider  the  act  of  grasping  an  object  between  finger 


neas  and  precision  to  the  perception  of  spatial  distance 
in  the  thing  touclied. 

Further,  when  one  part  of  the  skin  cornea  in  contact 
with  another,  the  area  touched  h  apprehended  as  part  of 
a  wider  area  surrounding  it ;  or  rather  of  two  wider  ar«a8 
surrounding  it.  For  instance,  when  the  palm  of  one  hand 
ia  laid  upon  the  palm  of  the  other,  the  area  of  contact  is 
apprehended  tioth  aa  a  portion  of  the  total  aurface  of  the 
right  hand  and  arm,  and  aa  a  portion  of  the  total  surface 
of  the  left  hand  and  arm.  When  the  palm  of  the  hand  is 
applied  to  an  external  object,  the  area  of  contact  is 
immediatelj  perceived  hy  synthetic  touch  as  part  of  the 
total  surface  of  the  hand  and  artu.  It  ia  not  directly 
apprehended  by  synthelie  touch  aa  only  a  portion  of  the 
surface  of  the  external  body.  But  previous  experiences  of 
the  kind  in  which  one  hand  is  laid  on  the  other  must 
constitute  a  certain  preparation  for  regarding  the  area  of 
contact  aa  a  portion  not  only  of  the  body  surface,  but  of 
the  aurface  of  the  object  touched ;  and  it  must  therefore 
help  to  give  significance  to  the  active  movements  hy  which 
other  parts  of  the  external  object  are  explored. 
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Measurement  bj  superposition  has  its  psychological  bo- 
ginning  in  localisation  and  the  union  of  localisation  and 
projection.  To  be  aware  of  superposition  is  to  be  aware  of 
two  surfaces  as  spatially  related  in  such  a  way  that  there 
is  no  distance  between  them.  Now  the  distance  of  a 
surtace  outside  us  from  the  surface  of  our  body  is  roughly 
measured  by  the  series  of  motor  sensations  required  to 
give  certain  touch-sensations.  When  the  touch-sensations 
occur  the  continiiance  of  free  movement  occasions  their 
disappearance.  Hence  at  the  time  of  their  occurrence  the 
surface  of  the  external  thing  is  apprehended  as  being  at  no 
distance  from  the  surface  of  the  skin  touching  it.  But 
this  presupposes  that  through  the  same  extensiye  group 
of  tactual  sensations  we  have  at  once  a  perception  of  the 
surface  touched  and  of  the  skin  touching  it  as  coincident 
with  one  another. 

The  fact  that  it  is  the  self-same  sensations  which  yield 
the  apprehension  of  both  surfaces  as  separated  by  no 
distance  accounts  for  their  being  apprehended  as  identical 
in  size.  Thus  when  I  place  my  hand  on  the  table  I  am  at 
once  aware  of  the  extent  of  surface  touched  as  equal  to 
that  of  the  surface  of  the  hand  touching  it.  When  one 
part  of  the  skin  is  in  contact  with  another,  there  are  two 
groups  of  sensations  each  of  which  yields  perception  of 
both  surfaces,  and  of  both  surfaces  as  having  no  distance 
between  them.  Such  measurement  by  superposition 
enables  us  to  allow  for  the  variation  of  extensity  for 
different  areas  of  the  skin,  so  that  we  refer  this  to  sensible 
appearance  rather  than  to  external  reality. 

It  is  plain  that  the  perception  of  spatial  relations  in  the 
third  dimension  is  immensely  helped  by  our  perpetual 
awareness  of  the  surface  of  our  own  body  and  the  spatial 
order  of  its  parts.  Out  of  the  endless  ways  in  which  this 
takes  place  we  may  select  a  few  by  way  of  illustration. 


When  my  hand  ia  partially  closed,  bo  that  the  thumb  ia 
touching  the  index  finger,  I  perceive  each  surfa^^e  direct- 
ly, each  through  its  own  sensations,  iind  also  tlirough 
those  of  the  other.  If  I  now  se])arat«  finger  and  thumb, 
I  still  have  a  perception,  through  actually  present  sen- 
sation, of  both;  and  I  am  aware  of  tlieir  Burfaces  as 
separated  by  an  intervening  tract  of  tri-diniensional  space, 
greater  or  less  according  to  the  motor  sensations  which 
accompany  the  movement.  In  tliij  nay,  each  group  of 
muscle,  joint,  and  tendon  Bonsations  which  I  may  expe- 
rience at  any  moment  comes  to  moan  for  me  a  certain  re- 
lative position  and  distance  of  finger  and  thumb. 

Let  us  now  suppose  that  finger  and  thumb  hold  be- 
tween them  a  marble  or  ball  or  other  solid  body.  Then 
the  distance  between  them  as  determined  through  motor 
sensations  means  the  distance  between  the  opposite  sur- 
faces of  the  thing  which  they  grasp.  Again,  suppose  that 
we  stretch  out  a  hand  so  as  to  touch  something  in  front  of 
ua ;  the  distance  of  what  ia  touched  is  measured  by  our 
awaj-euoss  of  the  length  of  tlie  outstretched  arm  ;  it  is  an 
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arm's  length  awaj.  Finally,  the  extension  and  shape  of 
onr  body  as  a  whole  and  of  each  of  its  members  can  only 
be  apprehended  as  extension  and  shape  in  the  third 
dimension.  It  is  a  surface  returning  on  itself  so  as  to  form 
a  closed  figure.  But  a  surface  returning  on  itself  so  as  to 
form  a  closed  figure  can  only  be  apprehended  as  bounding 
off  a  solid  space  enclosed  within  it  from  a  solid  space 
surrounding  it.  This  perception  of  our  body  as  solid  is 
also  made  more  vivid  by  the  extensity  of  organic  and 
motor  sensations  which  yield  the  vague  apprehension  of 
surfaces  inside  it. 

§  7.  Congenital  Dispositions  for  Spatial  Perception. — 
It  is  clear  that  to  a  very  large  extent  the  apprehension  of 
a  spatial  order  in  the  way  of  position,  distance,  direction, 
and  shape  arises  in  the  way  we  have  described  through 
a  union  of  extensity  with  motion  experiences  and  motor 
experiences.  It  may  still,  however,  be  questioned  whether 
it  is  entirely  to  be  explained  in  this  way.  All  that  we 
can  say  is  that  apart  from  definite  evidence  to  the  contrary 
we  have  a  right  to  assume  that  the  same  principle  which 
covers  the  facts  so  far  as  we  can  trace  them  also  applies 
when  direct  means  of  testing  it  fail. 

But  it  does  not  follow,  even  if  we  assume  that  all 
perception  of  spatial  order  is  acquired,  that  it  must  there- 
fore be  acquired  entirely  by  each  individual  percipient  for 
himself.  It  has  frequently  been  maintained,  especially 
by  Herbert  Spencer,  that  the  individual  starts  his  own 
development  with  an  initial  equipment  due  to  the  inherited 
dispositions  formed  through  the  experience  of  his  ancestors. 
On  this  view,  retentiveness  operates  in  the  transition  from 
generation  to  generation,  in  a  way  essentially  analogous 
to  that  in  which  it  works  in  the  development  of  the  single 
individual.  The  hypothesis  is  attractive.  But  from  the 
biological  point  of  view  it  is  at  least  very  doubtful  whether 


ot  spatial  perception.  The  development  depends  on  the 
union  of  extensive  experience  with  active  movements.  But 
we  have  seen  in  discussing  Instinct  that  animals  are  bom 
with  a  congenital  equipment  which  leads  them  to  perform 
more  or  less  complex  and  definite  series  of  movements 
under  appropriate  coaditious  without  having  to  learn 
them  by  experience,  and  that  they  are  born  with  a  strong 
impulse  to  such  motor  activities  which  aj^aia  does  not  need 
to  be  acquired  hj  previous  experience  of  consequences. 
The  chick,  for  instance,  in  emerging  from  its  shell,  pecks  at 
suitable  objects.  This  does  not  necessarily  imply  that  it 
is  aware,  from  the  beginning,  of  the  distance,  situation, 
and  direction  of  the  objects.  But  the  experiences  which 
accompany  instiuctive  actions  of  this  kind  are  just  tliose 
which  are  required  for  the  acquirement  of  the  perception 
of  spatial  order.  Nature  interveues  from  tlie  outset  as  a 
teacher  supplying  the  animal  with  appropriate  material 
for  learning  the  needful  lesson  ;  it  also  supplies  from  the 
outset  a  special  interest  and  a  special  power  of  retentive- 
ness. 

These  last  factors  are  of  peculiar  importance  for  the 
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higher  animalB,  and,  above  all,  for  human  beings.  The 
congenital  preparation  in  human  beings  does  not  usually 
take  the  form  of  readj-made  and  precise  adaptation  for 
complex  series  of  movements.  What  we  find  in  a  rudi- 
mentary form  in  them  is  more  of  the  nature  of  general 
tendencies  to  certain  kinds  of  motor  activity,  e.g.  walking, 
running,  articulate  utterance,  and  a  peculiar  ability  for 
learning  to  perform  such  movements  in  varying  special 
ways.  This  ability  includes  a  special  capacity  for  being 
interested  in  certain  directions,  and  a  special  power  of 
retentiveness  in  the  same  directions.  It  is  because  of  such 
specialised  interest  and  retentiveness  that  learning  by 
experience  is  so  very  rapid  and  its  results  so  permanent 
in  the  first  years  of  childhood.^  There  seem  however  to 
be,  besides,  certain  eye-movements  which  are  congenitally 
definite. 


1  It  should  be  noted  that  what  is  congenital  in  the  human  being 
does  not  necessarily  appear  in  the  new-bom  infant.  The  nervous 
system  of  the  new-bom  infant  is  very  far  from  being  fully  grown. 
Much  comes  to  it  by  mere  physiological  growth  as  distinguished 
from  learning  by  experience.  The  same  is  also  to  some  extent  true 
of  the  new-bom  dog  and  other  higher  animals,  though  the  growth 
in  this  case  is  much  more  rapid. 


touch,  and  passiTs  siglit  to  passive  touch.  There  ia  how- 
ever this  important  difierenee,  that  in  the  case  of  sight 
synthesis  and  analjsie  are  much  more  intimately  com- 
bined. They  are  for  the  most  part  simultaneous  rather 
than  successive.  We  have  in  the  eye  an  expanded  surface 
sensitive  to  light,  but  near  the  centre  of  this  surface  there 
is  one  spot  in  vliich  visual  sensation  is  peculiarly  delicate 
and  distinct.  Thus  there  is  at  any  moment  of  visioD  a 
general  field  of  view  seen  by  the  eye  as  a  whole,  and  a 
limited  area  within  it  seen  with  peculiar  clearness  and  dis- 
tinctness by  the  central  spot,  called  from  its  colour  the 
yellow  spot,  Withiu  tho  yellow  spot  there  is  a  pit  or 
depression  called  the/ovea  centralis,  and  here  discrimina- 
tion is  most  delicate  of  all.  Now,  active  aijjht  consists  in 
movements  of  the  eye  which  successively  bring  the  outlying 
parts  of  the  field  of  view  within  the  area  of  distinct  vision. 
A  certain  amount  and  direction  of  movement  is  required 
iu  order  that  a  stimulation  situated  in  a  given  position  in 
an  outlying  part  of  tho  retiua  may  be  transferred  to  the 
yellow  spot.  Thus  by  a  highly  organised  system  of  definite 
movements  the  eye  ia  perpetually  passing  to  and  fro  within 
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the  field  of  vision,  bringing  its  parts  successively  into  the 
area  of  distinct  vision.  The  development  of  spatial  per- 
ception, as  dependent  on  sight,  is  coincident  with  the 
perfecting  of  these  movements,  and  of  others  connected 
with  the  co-operation  of  the  two  ejes. 

Though  the  visual  and  tactual  perception  of  space 
depend  on  essentially  similar  conditions,  there  are  specific 
peculiarities  in  the  case  of  sight  which  require  separate 
treatment.  In  the  first  place,  visual  perception  of  space 
cannot  be  adequately  discussed  unless  we  take  into  account 
its  relation  to  the  tactual  experiences  which  arise  in  the 
actual  manipulation  of  objects.  The  spatial  perception  is 
throughout  its  development  determined  by  practical  inte- 
rest. The  object  of  perception  is  ultimately  always  real 
extension,  figure  and  magnitude;  but  these  are  much 
more  directly  and  accurately  revealed  in  tactual  experience 
than  in  visual.  Variations  of  the  visual  experience  are  con- 
stantly occurring,  which  imply  no  variations  in  the  size, 
figure,  and  position  of  the  objects  seen,  but  only  variations 
in  the  position  of  the  body  or  eyes  of  the  observer. 

In  the  second  place,  the  eye  has  means  of  perceiving  the 
third  dimension  which  are  denied  to  touch.  This  arises 
from  the  fact  that  the  eye  is  stimulated  by  objects  at  a 
distance  from  the  body. 

§  2.  Advantages  and  Disadvantages  of  Sight  as  com- 
pared with  Touch. — Sight  as  a  means  of  spatial  perception 
has  the  following  disadvantages  as  compared  with  touch. 

(1)  The  conditions  of  localisation  as  distinguished  from 
projection  are  absent  in  the  case  of  the  retina.  One  part 
of  l^e  retina  cannot  explore  another  so  as  to  get  double 
visual  sensations  comparable  to  double  contact  sensations. 
Hence  light  and  colour  presentations  never  yield  any  per- 
ception of  the  extension  of  the  retina  itself,  its  shape,  or 
the  spatial  arrangement  of  its  parts. 

F8TCH.  Z*L 


of  the  body  aa  a  whole  or  by  moTiog  the  head  backwards 
and  forwards. 

(4)  The  motor  apparatus  for  the  eye  has  no  joints  and 
therefore  its  movements  are  not  accompanied  by  joint 
Bensationa.  Hence,  apart  from  retinal  experience  itself, 
tfaey  are  mainly  appreciated  by  the  tactual  sensations 
due  to  the  rolling  of  the  eyeball  in  its  socket.  The  evideQce 
seems  to  show  that  discrimination  by  this  means  alone  is 
relatively  vague  and  inaccurate.  Finer  discernment  depends 
on  sensibility  to  changes  in  the  local  sign  of  visual  pre- 
sentations as  tbo  eve  moves. 

On  the  other  hand  sight  has  the  following  advant^ea 
over  touch. 

(1)  Ctymprehentivenett. — The  field  of  view  has  a  vastly 
greater  range  than  that  of  touch,  inasmuch  as  it  usually 
includes  sensatiouB  from  a  vastly  more  extended  portion  of 
the  external  world. 

(2)  Greater  delicacy. — Visual  sensibility  is  more  finely 
differentiated  than  tactual  sensibility. 

(3)  The  use  of  two  eyes  yields  a  peculiar  system  of  locid 
si^us  of  great  importaucefor  the  distinction  of  the  position! 
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of  objects  before  and  behind  that  point  of  the  field  of  view 
which  is  most  distinctly  seen  at  any  moment.  These  local 
signs  are  due  to  the  local  sign  fusion  which  takes  place 
when  a  sensation  belonging  to  one  eye  coalesces  with  a 
sensation  belonging  to  the  other  in  a  single  sensation 
without  local  distinction. 

(4)  In  the  case  of  the  eye  there  are  many  and  various 
sensible  appearances  which  through  constant  association 
come  to  signify  spatial  relations,  although  they  do  not 
directly  and  essentially  contribute  to  the  process  through 
which  such  relations  are  first  apprehended,  e,g,  the  distri- 
bution of  light  and  shade  and  geometrical  perspective. 

Balancing  advantages  against  disadvantages  we  may 
say  generally : — 

(a)  The  disabilities  of  sight  render  it  incapable  of 
developing  an  adequate  spatial  perception  independently 
of  touch  and  movements  of  tactual  exploration;  also  in 
the  end  the  data  of  sight  are  tested  in  cases  of  doubt  by 
those  of  touch.  Spatial  perception  starts  from  and  is 
ultimately  referred  to  a  tactual  base. 

On  the  other  hand  (&)  as  visual  perception  develops,  it 
yields  an  apprehension  of  spatial  relations  far  wider  in 
range  and  more  delicately  discriminative  than  is  possible 
for  touch  alone. 

The  problems  which  require  discussion  in  the  case  of 
sight  are  mainly  connected  with  the  perception  of  spatial 
relations  in  the  third  dimension.  But  we  shall  first  deal 
with  the  relative  parts  played  by  sight  and  touch  in  the 
perception  of  the  directions,  up  and  down,  right  and  left. 

§  3.  Distinction  of  Up  and  Down  and  of  Eight  and  Left. 
-—It  is  a  well  known  isjii  that  the  image  formed  on  the 
retina  by  the  light  proceeding  from  the  things  we  see  is 
inverted.  Bays  from  the  lower  part  of  the  object  fall  on 
the  upper  part  of  the  retina  and  inversely  ;  rays  from  the 


But  it  docs  not  of  itself  account  for  these  directioiu  being 
felt  as  upward  itnd  downwarrd  ;  and  the  same  holda  for  the 
distinction  of  right  and  left. 

It  has  been  sajrgested  that  one  direction  is  felt  as 
upward  because  we  have  to  moTe  the  eyeball  upward  in 
order  to  obtain  the  required  series  of  local  sign  changes 
and  that  for  the  like  reason  the  opposite  direction  is  felt 
as  downward.  But  this  view  has  been  refuted  by  a  very 
interesting  experiment  carried  out  by  Mr.  G.  M.  Straiten.' 
By  wearing  glasses  suitably  constructed  lie  obtained  retinal 
images  for  his  whole  field  of  view  which  were  not  inverted. 
In  other  words,  his  visual  sensations  were  such  as  they 
would  have  been  if  all  visible  objects  had  been  turned 
round  through  an  angle  of  130°.  The  result  was  at  first 
bewilderiuent  and  almost  total  inability  to  adjust  himself 
and  his  aclions  to  his  environment,  except  in  so  far  aa  he 
succeeded  by  an  effort  of  memory  in  recalling  the  usual 
appearance  of  familiar  objects.  Their  actual  appearance 
seemed  to  him  dreamlike.     He  was  aware  of  it  as  mere 

'  I'aycholoyKol  Heview,  vol.  iii.,  No.  6,  vol.  ii'.,  Nob.  4,  5. 
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sensible  appearance  in  contrast  with  external  reality.  But 
he  graduallj  learned  to  guide  his  moyements  directly  in 
relation  to  his  novel  experience  and  so  to  correlate  and 
harmonise  the  data  of  sight  and  touch.  So  far  as  he  suc- 
ceeded in  doing  this  without  effort  and  sense  of  strange- 
ness, he  ceased  to  apprehend  the  new  visual  appearances  as 
inverted.  He  felt  as  if  he  were  looking  upwards  when  he 
moved  his  ejeballs  downward  and  he  felt  as  if  he  were  look-' 
ing  to  the  right  when  he  moved  his  eyeballs  to  the  left. 

The  whole  experiment  shows  that  the  distinction  between 
up  and  down,  as  such,  and  that  between  right  and  left,  as 
such,  primarily  belong  to  touch  and  are  for  the  eye  acquired 
meanings.  This  may  prepare  us  for  finding  in  other  cases 
that  what  now  seems  to  be  directly  seen  really  presupposes 
the  co-operation  of  vision  with  tactual  exploration. 

§4.  Secondary  means  of  Spatial  Perception  by  the 
Eye. — Setting  aside,  for  the  moment,  the  peculiar  system 
of  local  signs  due  to  the  conjoint  use  of  two  eyes,  the 
visual  sensations  produced  by  things  seen  at  different  dis- 
tances do  not  vary  as  regards  extensity  in  any  other  way 
than  those  produced  by  things  at  the  same  distance.  In 
both  cases  there  is  the  same  kind  of  difference  in  the  size 
and  outline  of  the  retinal  impressions.  Further,  the  eye 
cannot  move  out  of  its  socket  away  from  the  body.  With 
a  reservation,  to  be  noted  presently,  connected  with  the 
use  of  two  eyes,  the  eye  movement  from  near  to  far  is  the 
same  as  the  eye-movement  from  lower  to  higher.  How 
are  these  initial  disabilities  overcome  so  as  to  yield  the 
apprehension  of  spatial  relation  in  the  third  dimension 
which  we  have  even  when  we  use  only  one  eye  ?  As  a  first 
step  towards  answering  this  question  we  may  begin  by 
noticing  the  manifold  secondary  means  of  spatial  percep- 
tion which  are  plainly  from  their  very  nature  due  to 
acquired  association  only. 


bi^eaa  of  its  visual  appearance  comes  through  association 
to  convej  the  perception  of  varyiug  distance  from  the 
body  o£  the  percipient.  The  lat^r  the  visual  presentation 
the  nearer  the  thing ;  the  smaller  the  visual  presentation 
the  farther  awaj  the  thing.  If  we  look  at  a  man  through 
the  wrong  end  of  a  field  glass  the  visual  appearance  is 
diminished  in  size,  and  as  an  immediate  consequence  the 
man  looks  just  as  if  lie  were  at  a  ^reat  distance.  It  ia 
just  as  if  we  actually  saw  a  man  at  tliis  distance. 

To  appreciate  the  full  importance  of  this  condition,  we 
must  remember  that  all  the  objects  within  the  field  of 
view  and  the  different  parts  of  the  same  object  produce 
retinal  impressions  varying  in  extent  in  a  systematic  and 
r^ular  way  according  to  their  distance  from  the  eye. 
The  imitation  of  this  systematic  diminution  of  size  with 
increasing  distance  is  in  the  hands  of  the  artist  a  moat 
potent  means  of  producing  stereoscopic  effect.  Where 
the  varying  distance  ot  jvn  object  is  fixed  by  other  means, 
the  ext*>nt  of  tlie  retinal  impi-cssion  mainly  determines 
perception  of  magnitude.  This  is  well  seen  in  the  case  of 
after-imagea.     "  Produce  au  after-image  of  the  sun  and 
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look  at  jour  finger-tip ;  it  will  be  smaller  than  your  naiL 
Project  it  on  the  table,  and  it  will  be  as  big  as  a  straw* 
beny;  on  the  wall,  as  large  as  a  plate;  on  yonder 
mountain,  bigger  than  a  house.  And  yet  it  is  an  un- 
changed retinal  impression."  ^  An  actual  thing  producing 
a  retinal  excitation  of  the  same  extent  would  vary  in  size 
according  to  its  distance.  Hence  the  imaginary  thing  sug- 
gested by  the  after-image  appears  of  different  sizes,  when 
it  is  peroeired  at  different  distances.  But  the  actual 
retinal  sensation  is  in  all  cases  the  same. 

(b)  Certain  solid  figures  of  a  familiar  type  present 
characteristic  and  easily  recognisable  visual  appearances 
and,  especially,  characteristic  relations  of  their  boundary 
lines.  Such  characteristic  outlines  come  through  associa* 
tion  to  sug^st  corresponding  solid  shapes. 

(c)  The  distribution  of  light  and  shade.  The  mode  in 
which  light  is  intercepted  varies  with  the  shape  of  the 
solid  object  on  which  it  faUs.  The  distribution  of  light 
and  shade  among  the  parts  of  the  object  itself  is  also 
determined  by  its  shape.  Thus  the  play  of  light  and  shade 
is  exactly  opposite  in  the  case  of  a  hollow  mask  and  a  pro* 
jecting  face.  This  "  modelling,"  as  it  is  called  by  the  artist, 
takes  the  most  subtle  gradations,  according  to  the  various 
minute  hollows  and  elevations  in  the  surface  of  an  object, 
as  for  instance  in  the  folds  of  drapery.  Besides  this,  what 
is  called  the  ^*  cast-shadow,"  viz.  the  shadow  thrown  by  an 
object  as  a  whole,  plays  a  very  important  part.  "  Objects 
in  a  landscape  stand  out  much  better  in  morning  and 
evening  light  when  strong  and  distinct  cast-shadows  are 
thrown,  than  in  noonday  light."  ■ 

(d)  Vividness,  distinctness,  and  modifications  of  colour- 

^  James,  Paychologyt  vol.  ii.,  p.  231. 
'  Sully,  Human  Mind,  vol.  i.,  p.  262. 


nearer.  The  green  of  the  vegetation  is  only  visible  at  a. 
certain  distance ;  at  a  greater  distance  it  gires  place  to  a 
blue  tint  derived  from  tbe  intervening  air. 

(«)  Another  condition  is  connected  with  t!ie  changes  of 
local  sign  of  visual  presentations  which  accompanj  more- 
mente  of  the  eyes  or  head.  This  change  is  more  rapid 
in  proportion  to  the  nearness  of  the  thing  seen.  In 
traveUing  by  rati,  the  nearest  objects  seem  to  ilj  past  us 
with  great  rapidity  ;  those  further  away  move  more  slowly; 
and  the  moat  distant  appear  by  contrast  to  be  moving  the 
other  way  in  the  same  direction  as  the  train.  In  general, 
the  varying  rapidity  of  the  displacement  of  visual  appear- 
ance as  the  eyes,  head  or  body  move  has  come  to  signify 
varying  distance  from  the  percipient. 
p"(/j  Varyii^  accouimodatiuu  of  the  lens  of  the  eye. 
T^  nearer  the  object,  the  more  convex  mu^t  tlte  surface 
of  the  leus  he,  if  a  distiuct  image  is  to  be  focussed  ou  the 
retina;  and  the  more  remote  the  object,  the  flatter  must  it 
be.  If  the  lens  is  too  couves;  or  too  flat,  what  are  called 
"  circles  of  diffusion  "  occur  on  the  retina,  and  the  im^e 
is  indistinct.     Thus,  iu  fixinjr  the  eye  successively  on  more 
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and  more  distant  points  of  a  line,  the  lens  will  be 
accommodated  at  anj  moment  for  the  point  looked  at  and 
yield  a  distinct  image  of  this.  Points  nearer  or  more 
remote  will  produce  progressively  more  indistinct  and  dif- 
fused impressions,  the  greater  is  their  distance  from  the 
fixation-point.  As  the  glance  moves  to  and  fro  along  the 
line,  the  indistinct  becomes  progressively  distinct,  and  vice 
ver$d.  This  helps  the  perception  of  position  and  distance 
in  the  third  dimension.  The  adjustment  of  the  lens 
depends  upon  a  muscle  which  by  its  contraction  slackens 
a  ligament  to  which  the  lens  is  attached.  When  the  liga- 
ment is  slackened,  the  lens,  owing  to  its  own  elasticity, 
bulges  and  becomes  more  convex.  There  are  motor 
sensations  accompanying  this  process  of  motor  accommo- 
dation. 

These  associative  conditions  do  not  themselves  enter 
into  the  constitution  of  the  perception  of  depth,  but  are 
able  to  reproduce  it  when  it  has  once  been  formed  by  other 
means.  It  is  frequently  said  that  they  are  signs  which  the 
mind  interprets.  Such  phrases  are  only  permissible  if  we 
are  careful  to  explain  the  nature  of  the  signs  and  of  their 
interpretation.  Usually  when  we  speak  of  intei-preting  a 
sign,  it  is  implied  that  the  sign  is  itself  distinctly  and 
separately  noticed,  and  that  the  interpretation  is  an  ad- 
ditional and  distinct  act  of  thought.  But  this  is  not  the 
case  with  the  perceptual  signs  which  we  have  been  dis- 
cussing. They  themselves  are  in  the  main  ignored,  and 
only  their  meaning  is  attended  to.  They  have  no  inde- 
pendent existence  for  consciousness  apart  from  their 
meaning.  The  meaning  being  inseparably  one  with  the 
sensations  that  are  its  signs,  has  the  immediacy,  the  ob- 
trusiveness  and  the  fixity  of  impressional  experience. 

The  association  works  by  reviving,  not  free  or  explicit, 
but  tied  or  implicit  ideas.    When  we  look  at  a  man 


the  reeultB  of  previous  development. 

§  5.  Primary  Hoiiociilar  Perception  of  Shape  and  Dia- 
tance  in  the  Third  Dmiension. — Though  our  perception  of 
§patial  relations  in  the  third  dimension  is  decidedly  leas 
precise  and  accurate  with  one  eye  than  with  two,  yet  it  is 
plainly  of  the  same  nature.  There  must,  therefore,  be  some 
way  of  accounting  for  it  without  reference  to  the  special 
conditions  of  binocular  vision. 

Bitihop  Berkeley  was  the  first  to  advocate  a  theory  ac- 
cording to  which  all  spatial  perception  of  shape  and  dis- 
tance in  the  third  dimension  is  entirely  due  to  tactual  and 
motor  experience,  so  that  the  eye  only  supplies  secondary 
signs  of  the  kind  which  we  have  just  enumerated.  This 
theory  contains  an  essential  truth.  The  tactual  perception 
of  extension  does  play  a  great  and  indispensable  part  in 
modifying  and,  so  to  speak,  moulding  the  visual  perception. 
But  it  is  quite  wrong  to  regard  sight,  even  in  monocular 
vision,  as  supplying  nothing  but  merely  secondary  signs, 
such  as  the  distribution  of  light  and  shade. 

According  to  Berkeley,  when  we  perceive  a  thing  as  at  a 
distance  from  the  eye,  our  apprehension  of  its  distance  is 


§  S]  SPATIAL  PEROEPTION  t  VISUAL.  507 

primarily  due  merely  to  the  tactual  and  motor  experiences 
which  we  have  had  in  the  past  in  walking  up  to  things  so 
as  to  come  in  contact  with  them.  The  results  of  these 
past  experiences  are,  he  says,  suggested  by  such  secondary 
associative  conditions  as  distinctness,  light  and  shade, 
size  of  visual  appearance,  etc. ;  and  this  constitutes  the 
perception  of  "  outness  "  by  the  eye. 

A  very  important  point  is  here  omitted.  The  experience 
of  going  towards  a  visible  object  so  as  to  get  contact  with 
it  includes,  together  with  tactual  and  motor  presentations, 
a  concomitant  and  correspondent  series  of  visual  presenta- 
tion in  such  a  way  that  the  distinction  between  extension 
as  felt  and  extension  as  seen  comes  to  be  interpreted  as 
only  a  distinction  of  sensible  appearance  and  not  of 
external  reality.  Through  this  constant  and  intimate 
imion  the  spatial  order  and  direction  in  the  third  dimen- 
sion, which  belongs  originally  only  to  the  tactual-motor 
series,  is  acquired  by  the  visual  series  also.  Thus  the  field 
of  visual  sensation  itself  becomes  grouped  and  ordered  so 
that  some  parts  of  it  are  perceived  as  directed  outward, 
others  to  right  and  left,  others  in  intermediate  directions. 

The  presentation  of  visual  extension  depends  primarily 
for  its  value  on  its  intimate  correlation  with  extension  as 
revealed  to  touch.  There  is  between  them  a  unity  of 
practical  interest,  in  which  the  tactual  element  plays  the 
dominant  part.  In  practice,  they  are  perpetually  com- 
bined. In  exploring  a  thing  by  touch,  the  eye  follows  the 
motion  of  the  hand.  In  so  far  as  sight  comes  first,  it  is 
constantly  followed  by  touch,  and  is  useful  only  in  so  far 
as  it  guides  touch.  Now  this  intimate  union  cannot  exist 
without  mutual  modification,  and  since  the  tactual  experi- 
ence more  directly  reveals  real  extension,  the  modification 
of  the  visual  experience  will  be  the  more  profound.  To 
explain  what  we  mean  by  this  modification,  let  us  con- 


is  moulded  by  a  present  tactual  experience.  This  is  only  a 
special  application  of  the  general  principle  which  underlies 
the  whole  development  of  the  spatial  perception.  In  the 
development  of  the  tuctual  perception  of  space  passive  or 
synthetic  touch  acquires  a  certain  serial  order  and  arrange- 
ment of  parts  from  its  connexion  with  active  and  analytic 
touch.  In  like  manner,  the  visual  perception  of  extension 
acquires  a  certain  order  and  arran^ment  of  its  parts 
from  its  connexiou  with  the  tactual  perception  of  ex- 
tension. It  would  thus  appear  that  though  the  eye  had 
no  independent  means  of  apprehending  those  relations  of 
surfaces  and  lines  which  pre-suppose  the  third  dimension, 
it  would  none  the  less  become  capable  of  apprehending 
them  in  some  degree  through  its  intimate  practical  union 
with  (ouch.    The  whole  process  is  a  case  of  complication. 

There  is  still,  however,  a  gap  in  our  explanation.  When 
and  so  far  as  the  visual  experience  exists  before  the 
tactual,  as  when  we  look  along  tjie  surface  of  the  ground, 
stretching  away  from  us,  without  actually  walking  over  it, 
or  irheo  we  see  a  cube  or  sphere  without  touching  it,  how 
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do  pi*eYious  tactual  experiences  come  into  play  so  as  to 
determine  the  perceived  order  and  direction  of  sight- 
presentations  ?  Obviously  there  must  be,  in  each  special 
case,  distinctive  peculiarities  in  the  visual  experience  itself 
to  suggest  them.  But  there  is  no  difficulty  here.  We 
have  already  indicated  what  these  distinctive  peculiarities 
are.  They  consist  in  all  those  variable  features  of  visual 
presentations  which  we  have  brought  under  the  head  of 
secondary  associative  factors,  varying  size  of  visual  appear- 
ance, distribution  of  light  and  shade,  distinctness  and 
indistinctness,  recognition  of  familiar  outlines,  difference  in 
rapidity  of  displacement  of  visual  appearances  as  the  eyes, 
head,  or  body  move,  accommodation  of  lens,  and  other  con- 
ditions of  a  similar  nature. 

The  results  of  the  previous  co-operation  of  sight  and 
touch  are,  so  to  speak,  deposited  in  the  keeping  of  those 
secondary  factors  so  as  to  be  recalled  and  utilised  as 
occasion  requires. 

We  have  now  given  an  account  of  the  conditions  of 
spatial  perception  which  would  be  operative  if  we  had  only 
one  eye.  But  the  use  of  two  makes  it  decidedly  more 
precise  and  adequate.  Further,  even  our  apprehension  of 
spatial  relations  with  one  eye  only  is  no  doubt  helped  in 
ordinary  cases  through  associations  formed  in  binocular 
vision.  It  has  even  been  maintained  that  the  monocular 
perception  of  solid  figure  and  of  varying  distance  in  an 
outward  direction  mainly  depends  on  such  associations. 
But,  as  we  have  shown,  this  is  an  unnecessary  hypothesis ; 
and  it  seems  to  be  sufficiently  refuted  by  cases  of  persons 
who  for  many  years  or  virtually  for  their  whole  lives  have 
depended  on  one  eye  alone. 

§  6.  Binocular  Perception. — Whenever  we  look  at  a 
point  so  as  to  bring  it  within  the  area  of  most  distinct 
vision  for  both  eyes,  we  receive  from  it  two  impressions, 


relativelj  to  the  centre  of  distinct  vision.  If  the  retina  of 
one  eye  could  be  applied  to  the  retina  of  the  other,  so  as  to 
superpose  the  nasal  half  of  each  on  the  temporal  half  of 
the  other,  their  points  of  contact  would  be,  roughly  speak- 
ing, corresponding  points.  Single  vision  normally  occura 
when  corresponding  points  are  stimulated  in  a  similar 
way.  But  it  also  occurs  when  the  points  thus  stimulated 
do  not  exactly  correspond,  but  when  the  deviation  from 
correspondence,  or  diaparalenesi,  as  it  ia  called,  is  small. 
When  this  happens  there  is  a  single  presentation,  but  it 
appears  as  lying  behind  or  before  that  area  of  the  field  of 
visual  sensation  which  is  most  distinctly  presented.  When 
the  disparateness  between  the  points  aJSected  is  relatively 
great,  double  vision  may  result. 

If  a  finger  is  held  between  the  eyes  and  an  object,  and 
if  we  then  fix  our  eyes  on  the  object  so  as  to  bi-iug  it  into 
the  centre  of  distinct  vision,  we  see  the  finger  doubled. 
The  greater  the  distance  between  the  finger  and  the  object, 

■  This  sUtemenC  is  not  quite  cluot ;  but  the  correction  required 
ia  uniatportAab  for  our  general  eipositioa. 
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the  wider  apart  are  the  two  images  of  the  finger.  If  the 
right  eye  is  closed,  the  left  image  disappears ;  if  the  left 
eye  is  closed,  the  right  image  disappears^  This  is  crossed 
disparation.  If  now,  instead  of  fixing  our  gaze  on  the 
object,  we  fix  it  on  the  finger,  the  finger  is  seen  as  single, 
and  the  object  as  double.  The  greater  the  distance 
between  finger  and  object  the  wider  apart  are  the  two 
images.  When  the  right  eye  is  closed,  the  right  image 
disappears.  When  the  left  eye  is  closed,  the  left  image 
disappears.  This  is  uncrossed  disparation.  The  experi- 
ment succeeds  with  most  people,  but  not  with  everyone. 
There  as  some  few  who  can  hardly  be  brought  to  see 
things  double  at  all.  But  even  these,  if  their  vision  is 
really  normal,  will  in  all  probability  be  able  to  see  a  double 
image  of  such  a  bright  object  as  a  lighted  candle.  The 
special  conditions  of  the  experiment  are  that  the  eye  should 
be  fixed  on  one  object,  and  the  attention  fixed  on  another, 
either  beyond  it  or  in  front  of  it.  Apart  from  these 
special  conditions,  it  would  appear  that  double  images  are 
not  ordinarily  noticed  by  normal  persons.  When  the  eyes 
are  moving  in  a  free  and  natural  way  from  object  to  object, 
and  attention  is  concentrated  only  on  what  is  seen  in  the 
area  of  distinct  vision,  double  images  are  not  discerned. 
It  should  be  carefully  noted  that  when  vision  is  distinctly 
doubled,  the  distance  of  the  two  images  from  the  object 
which  is  distinctly  seen  is  vaguely  apprehended.  We  may 
see  it  now  at  one  distance  and  now  at  another,  either 
arbitrarily,  or  in  consequence  of  some  casual  suggestion. 
So  far  as  the  distance  is  precisely  apprehended,  our  per- 
ception of  it  may  be  referred  to  other  conditions  than  the 
disparate  position  of  the  two  impressions  on  the  retinas  of 
the  two  eyes.  It  would  seem  that  this  disparateness  either 
yields  a  precise  perception  of  distance,  or  a  double  image, 
but  not  both  at  once. 


two  outlines,  other  parta  of  the  field  of  riew  produce 
disparate  impressions  od  the  retina,  just  as  thej  would  do 
in  looking  at  the  eame  point  of  the  actual  object.  The 
further  they  lie  behind  or  before  this  point  in  the  actual 
object,  the  more  disparatelj  situated  are  the  impreasions 
they  produce,  and  the  same  is  the  case  in  looking  through 
the  stereoscope. 

The  solid  effect  in  the  stereoscope  is  greatest  when  the 
eyes  are  allowed  to  more  freely  from  one  point  to  another. 
But  it  is  also  unmistakably  present  when  the  illumination 
by  which  the  two  pictures  are  seen  is  so  transient  as  not  to 
allow  time  for  movements  of  the  eyes.  Of  course,  as  the 
eyes  fixate  one  poiut  after  the  other  of  the  apparently  solid 
object,  retinal  impreasionB  which  have  been  previously  dis- 
parate come  to  affect  corresponding  points,  and  those  which 
previously  affected  corresponding  points  become  disparate. 
The  appearauce  of  solidity  is  more  distinct  and  impressive, 
the  fewer  are  the  double  ima^a  discerned.  Old  and  prac- 
tised experimenters,  who  concentrate  their  attention  with 
the  view  of  finding  double  images,  become  in  time  unable  to 
obtain  the  stereoscopic  effect.    They  see  only  a  fiat  surface. 
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Now  there  is  a  theory  which  would  regard  the  above 
statement  as  a  complete  account  of  the  binocular  percep- 
tion of  solid  figure;).  Distance  from  the  area  of  distinct 
yision,  behind  or  before  it,  is  supposed  to  find  its  full  and 
ultimate  explanation  in  the  disparateness  of  the  position  of 
like  impressions  in  the  two  retinas,  the  degree  of  distance 
corresponding  to  the  degree  of  disparateness.  This  view 
seems  plausible  if  we  consider  visual  perception  in  its  fully 
developed  form.  It  does  not  appear  that  any  other  con- 
ditions can  be  operative  when  the  two  slides  of  the  stereo- 
scope are  lit  by  a  momentary  illumination  which  allows  no 
time  for  movements  of  the  eyes.  But  when  movements  of 
the  eyes  are  thus  excluded,  the  stereoscopic  effect  is 
comparatively  dim  and  imperfect.  It  must  also  be  borne 
in  mind  that  when  in  ordinary  vision  we  steadily  fixate  a 
single  point  in  the  field  of  view,  and  attend  to  objects 
before  or  behind  it,  we  obtain  double  images  rather  than 
a  perception  of  distance  from  the  point  fixated.  These 
fiicts  point  to  active  exploration  by  movements  of  the  eye 
as  an  important  factor  in  the  perception  of  the  third 
dimension. 

An  even  more  powerful  reason  for  tiifroduoing  this 
iiii'tor  is  the  general  analogy  of  the  way  in  which  the 
spatial  perception  develops.  The  apprehension  of  tactual 
space  develops  through  a  co-operation  of  active  and  passive 
touch.  What  we  know  about  children,  and  about  persons 
blind  from  early  infancy  who  have  recovered  their  sight 
by  an  operation,  shows  that  the  same  is  true  of  sight.  lu 
a  case  of  operation  for  congenital  cataract,^  a  boy  could 
not  count  even  as  few  as  two  objects  by  means  of  passive 
sight,  although  he  had  learnt  to  count  by  means  of  touch. 

»  Uhthoff,  "Sehenlernen  blindgeborener  und  spelter  mit  Erfolg 
o]>erierter  Menachen,"  in  ZtiUehrifl  fUr  Peychologie  und  Phyaiologie 
de.r  SinneJiorgane,  Bd.  xiv.,  Heft  3  und  4, 
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his  tActual  experience  to  guide  him. 

We  may  tlien  assume  that  active  as  well  as  passive 
visiou  is  required  for  the  development  of  the  perception 
of  the  third  dimension.  In  principle,  this  development 
takes  pla«e  in  a  way  precisely  analogous  to  the  development 
of  the  spatial  perception  in  general.  When  the  eyes  are 
fixed  on  any  point  in  the  field  of  view,  those  parts  of  the 
field  which  lie  behind  or  before  this  point  are  perceived  by 
means  of  disparate  retinal  impressions.  If  and  so  far  as 
the  disparateness  does  not  give  rise  to  double  images,  it 
gives  rise  to  a  peculiar  modification  of  visual  sensation, 
varying  concomitantly  with  the  nature  and  d^ree  of  the 
disparateness.  Thus  there  are  differences  in  the  passive 
sensibility  of  the  retina  correspondiug  minutely  with  the 
varying  distances  of  other  objects  from  the  object  which  is 
at  any  moment  fixated  by  the  two  eyes.  Thus  we  have 
given  in  the  way  of  synthetic  or  passive  sensibility  the 
material  for  the  perception  of  the  third  dimension. 

But  this  synthetic  and  passive  eiperience  can  only  acquire 
spatial  order  in  which  ite  parts  become  positions  separated 
and  connected  by  distanoeB,  when  active  sight  succeesively 
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explores  the  clat:i  simultaneously  g^ven  to  passive  sight. 
Active  sight  takes  the  form  of  increasing  or  decreasing 
convergence  of  the  two  eyes.  When  the  eyes  are  turned 
inwards,  so  that  the  lines  of  vision  ^  converge,  objects  nearer 
than  the  point  first  fixed  by  the  eyes,  which  have  for  that 
reason  previously  produced  disparate  impressions  on  the 
retina, come  to  produce  impressions  on  corresponding  points. 
Decreasing  convergence  has  the  same  effect  for  objects 
lying  beyond  the  point  originally  fixated.  This  process  is 
perpetually  going  on  in  every  moment  of  waking  life ;  and 
it  is  perpetually  required  for  practical  adjustment  to  the 
environment. 

Hence  the  two  co-operative  factors,  active  or  analytic 
and  passive  or  synthetic  vision,  must  combine  to  form  a 
total  disposition,  which  is  excited  as  a  whole  by  each  of 
them.  In  this  way  each  acquires  spatial  significance  which 
it  would  not  have  in  isolation  from  the  other.  The  peculiar 
qualitative  differences  due  to  varying  disparateness  of  the 
retinal  impressions  become  perceptions  of  relative  distance 
from  the  point  on  which  the  eyes  are  fixed  and  the  com- 
bined movement  of  the  two  eyes  becomes  for  consciousness 
a  movement  over  a  tract  of  space. 

In  this  way  we  may  account  for  the  perception  of  relative 
distance  from  the  visual  presentation  which  is  most  distinct 
at  any  moment.  But  the  question  still  remains,  How  is  the 
distance  of  the  fixation-point  itself  determined  ?  In  the 
first  place,  by  all  the  factors  which  are  operative  for  one 
eye.  But  besides  this,  whatever  determines  the  relative 
distance  of  other  points  from  the  fixation-point  must  also 
determine  the  relative  distance  of  the  fixation-point  from 
these  other  points.     Thus  all  objects  intervening  between 

^  The  line  of  vision  is  an  imaginary  straight  line  oonnecting  the 
fowa  and  any  point  to  which  the  gaze  is  directed. 


movements  of  the  ejes,  whether  in  the  way  of  convergeno© 
or  otherwise,  are  optical  aa  well  as  motor  experieacea. 
They  are  accompaDied  by  dieplacement  of  iinpreBsions  of 
the  retina.  In  converging  movements,  disparate  iuipree* 
siont)  are  in  process  of  becoming  correspondent,  and  vice 
versa.  It  has  been  shown  by  Professor  Hering  and  others 
that  this  purely  optical  process  admits  of  greater  delicacy 
of  discrimination  and  therefore  is  a  more  important  factor, 
in  our  experience  of  movement  and  position  of  the  eyes, 
than  the  motor  sensations  of  the  eyeball. 

Binocular  local  signs,  together  with  movements  of  increas- 
ing and  decreasing  convergence,  give  rise  to  an  awareness 
of  the  order  and  direction  of  visual  presentations  and 
therefore  of  external  objects.  But  are  they  sufficient, 
independently  of  touch,  to  constitute  our  normal  apprehen- 
sion of  relative  nearness  and  famess  from  the  body  of  tlie 
percipient  ? 

To  answer  this  question  we  must  first  remind  ourselves 
of  the  result  reached  in  the  analogous  case  of  right  and 
left,  up  and  down,  as  perceived  by  the  eye.  There  ore,  as 
we  saw,  distinctions  of  purely  visual  direction  corresponding 
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to  these  diBtinctions.  But  we  also  found  cogent  reason  for 
holding  that  the  opposition  of  visual  directions  is  not  felt 
as  the  contrast  between  right  and  left,  up  and  down,  except 
in  so  far  as  the  data  of  sight  are  correlated  and  co-ordinated 
with  the  data  of  touch.  There  is  therefore  a  strong 
presumption  that  the  same  holds  for  the  directions  from 
near  to  far  and  from  far  to  near.  If  physical  and  physio- 
logical conditions  were  such  that  movements  of  increasing 
instead  of  decreasing  convergence  were  required  for  clear 
vision  of  objects  which  for  touch  are  more  remote,  and  if 
movements  of  decreasing  instead  of  increasing  convergence 
were  required  for  clear  vision  of  what  for  touch  are  nearer 
objects,  the  visual  direction  which  is  now  felt  as  from  near 
to  far  would  be  felt  as  from  far  to  near,  and  inversely. 

This  restdt  is  confirmed  by  other  facts  which  indicate 
the  ultimate  subordination  of  even  binocular  experience  to 
tactual  data  and  to  sight  as  educated  by  touch.  YIThere 
in  accordance  with  the  special  binocular  condition  of  the 
perception  of  solid  figure  we  ought,  to  see  a  human  face  in 
inverted  relief,  we  fail  to  do  so.  The  normal  appearance 
of  the  human  fsLce  obtrudes  itself  in  spite  of  the  binocular 
system  of  local  signs  which,  if  they  were  effective,  would 
transform  its  projections  into  hollows  and  its  hollows  into 
projections.  This  seems  hard  to  explain  if  we  suppose 
that  the  binocular  apprehension  of  the  directions  from  near 
to  far  and  from  far  to  near,  as  such,  depend  only  on  retinal 
experiences  and  the  motor  sensations  of  the  eyeballs, 
independently  of  meaning  acquired  by  association  with 
other  visual  data  and  ultimately  with  tactual  data. 

Even  more  important  is  the  fact  that  the  binocular  fusion 
of  disparate  impressions  so  as  to  yield  a  single  sensation  is 
itself  to  a  large  extent  determined  by  associative  suggestion. 
It  is  not  true  that  fusion  and  non-fusion  depend  only  on 
anatomical  conditions — on  the  degree  of  disparateness  of  the 


single,  and  then  gradually  leama  to  Bee  single  again. 
Fiuding,  in  constant  experience,  that  his  double  images 
i-eally  correspond  to  single  tbingB  he  acquires  the  habit  of 
fusing  them  in  a  single  visual  presentation.  This  depen- 
dence of  binocular  fusion  on  associative  suggestion  is  hard 
to  expLiin  except  by  assuming  that  the  specially  binocular 
perception  of  spatial  relations  does  not  stand  apart  by  itself, 
but  is  conditioned  throughout  by  its  correlation  with  other 
experiences  and  ultimately  with  touch  and  tactual  explora- 
tion. 

§  7.  CoTTelatioiLof  different  Sensible  finalities  Bflbelongf- 
ing  to  the  same  thing. — The  most  essential  conditions  for 
dealing  with  this  problem  have  already  been  referred  to 
in  treating  of  spatial  relations  aud  of  the  distiuclion 
between  seusible  appearance  and  exU^i'nal  reality.  Why  is 
the  same  flame  perceived  as  both  bright  and  red  P  Because 
the  brightness  and  colour-<)uality  of  the  visual  sensation 
have  the  same  local  sign.  Why  is  the  same  surface  appre- 
hended by  touch  as  at  once  smooth  and  dry  and  cool  ? 
Because  we  fail  to  distinguish  different  eztensities  for 
the   corresponding    skin-seuButious.     Why   are  a  oertun 
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colour,  on  the  one  hand,  and  a  certain  smoothness  and  cool- 
ness, on  the  other,  all  referred  to  the  same  portion  of 
matter  as  its  qualities  ?  Because  we  regard  them  as  having 
an  identical  place.  We  do  this  because  we  have  learned, 
under  appropriate  conditions,  to  identify  extension  as  felt 
with  extension  as  seen,  treating  their  distinction  as  a  dis- 
tinction of  sensible  appearance  and  not  of  external  reality. 
Why,  in  the  first  instance,  do  we  refer  an  odour,  sound,  or 
heat  to  a  certain  body  which  is  at  a  distance  from  us  ? 
Because  the  corresponding  sensations  increase  as  we 
approach  it,  diminish  as  we  recede  from  it,  and  reach  a 
maximum  when  we  are  close  enough  to  touch  it. 

Besides  these  conditions  we  must  also  take  account  of 
the  causal  interaction  of  things  with  our  own  bodies  when 
we  overcome  resistance  by  effort  and  of  the  analogous  causal 
relations  of  things  with  each  other.  Changes  which  affect 
a  group  of  qualities  together,  either  as  regards  their  spatial 
relations  or  otherwise,  tend  to  be  regarded  as  changes  in 
the  qualities  of  the  same  thing.  When  a  piece  of  paper 
comes  in  contact  with  a  flame  and  bums,  the  resulting 
change  affects  permanently  its  appearance  to  all  our  senses. 
It  also  makes  a  similar  difference  to  the  further  changes 
which  it  is  capable  of  undergoing  or  producing.  It  will 
not,  for  instance,  bum  again  as  it  did  before. 

Attention  to  interactions  involving  real  alteration  as 
distinguished  from  mere  variation  of  sensible  appearance, 
yields  the  apprehension  of  a  most  important  class  of  attri- 
butes, those  which  have  been  called  by  Locke  active  and 
passive  powers.  These  consist  in  modes  in  which  certain 
bodies  can  be  counted  on  to  behave  when  brought  into 
cei*tain  relations  with  other  bodies.  Wax,  for  example, 
melts  and  clav  hardens  in  contact  with  fire. 


able  beginuing  and  end,  connected  bj  a  train  of  intermediate 
evente,  each  having  ita  own  position  in  the  seriee  deter- 
mined by  its  relation  to  other  erenta  which  come  before 
and  after  it.  For  perceptual  conBdoueness  it  ia  evident 
that  time  cannot  exist  in  this  form.  On  the  other  hand, 
we  find  in  perceptual  conecioasQess  those  primary  experi- 
ences on  which  our  developed  apprefaenBion  of  time  is 
ultimately  based. 

§  2.  Immediate  Experience  of  Time-Trftnaienoe. — ^The 
perception  of  exteneion  depends  ultimately  on  a  certain 
immediate  sensuous  experience,  esdeneity.  That  of  time 
depends  also  on  a  oertun  character  of  immediate  experi- 
ence. Not,  however,  on  a  character  confined  te  certain 
kinds  of  sensuous  presentation,  but  on  one  belonging  to 
immediate  experience  in  general.  Within  our  conscious 
life  change  and  transition  are  constantly  taking  place. 
Presentations  wax  and  wane  in  distinctness  and  intensity, 
and  give  place  to  each  other ;  attention  is  shifting ;  conation 
is  constantly  undergoing  vicissitudeB  of  relative  success  and 
fiiilure  with  their  affective  accompaniments.     Now  the  bare 
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fact  of  the  existence  of  such  change  is  in  itself  irreleyant  to 
the  problem  of  time-perception.  The  essential  point  is  that 
the  transition  inyolyes  a  peculiar  immediate  eiperience 
which  we  may  call  the  experience  of  transience.  When  we 
are  in  the  darkness  and  an  electric  light  is  suddenly  turned 
on,  it  is  a  quite  inadequate  account  of  what  takes  place  in 
us  merely  to  say  that  first  we  have  darkness-sensation  and 
that  immediately  following  this  we  have  light-sensation. 
It  must  be  added  that  the  transition  itself  from  the  one  to 
the  other  is  felt  in  its  own  peculiar  way.  What  is  experienced 
is  not  mere  darkness  and  then  light,  but  darkness  passing 
into  light.  It  is  ultimately  this  transience-experience 
which  conditions  the  thought  or  perception  of  the  fact  that 
a  change  is  taking  place,  whether  the  change  is  apprehended 
as  occurring  in  our  own  presentations  or  in  external  objects. 
There  could  be  no  awareness  of  what  is  expressed  in  the 
proposition,  experience  b  follows  experience  a,  if  there  were 
not  also  the  peculiar  experience  involyed  in  the  passage  of 
a  into  h.  Without  an  immediate  change-experience,  "cog- 
nition of  change  would  be  impossible  for  lack  of  presenta- 
tiye  material.  The  thought  of  succession  in  time  must  be 
based  on  the  direct  experience  of  time- transience,  as  the 
thought  of  red  colour  is  based  on  the  corresponding  sensa- 
tion. As  the  perception  or  idea  of  colour-quality  is  im- 
possible to  the  blind,  so  the  perception  or  idea  of  change 
would  be  impossible  to  a  being  without  the  change- 
sentieuce."  * 

The  immediate  experience  of  transience  is,  as  such,  con- 
fined to  the  moment  in  which  it  is  being  felt.  But  the 
apprehension  of  an  event  as  an  object  of  thought  or 
perception  transcends  this  limit.  It  necessarily  involves 
the  mental  reference  to  a  past  and  to  a  future  which,  just 

*  My  AnaXyticai  Psychology ^  voL  i.,  p  160. 


tious  &nd  of  im^^s  actually  imaged.  Whatever  is  not 
our  actual  eiperience  at  the  moment  or  not  apprehended 
aa  being  simultaneous  ivitb  this  is  referred  to  the  p^t  or 
future. 

This  statement,  however,  requires  qualification.  It 
applies  only  to  the  present  Htiictly  understood  as  a  mo- 
nientary  tmnsition  bet^veen  past  and  future,  a  "  knife- 
edge,"  as  Professor  James  calls  it.  But  what  we  usually 
call  the  present  time  includes  more  than  this ;  it  includes 
more  or  less  of  the  immediate  past,  and  also  perhaps  more 
or  less  of  the  immediiitely  anticipated  future.  The  reason 
is  that  our  power  of  definitely  discriminating  the  parts  of 
duration  is  limited,  and  that  even  when  we  could  dis- 
criminate we  ai-e  not  iutei-ested  in  doing  so.  Hence  we 
do  not  single  out  and,  bo  to  speak,  divide  the  momentary 
present  as  a  separately  distinguishable  object  from  all  that 
piecedea  and  follows.  Thus  when  we  speak  of  the  present 
wo  usually  refer  to  what  has  been  called  the  »j>ecioiu 
present.  "  In  short,  the  practically  cognised  present  is  no 
knife-edge,  but  a  padtlle-back  with  a  certain  breadth  of  its 
onu,  iiud  from  which  we  look  in  two  directions  iuto  time. 
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The  unit  of  compoBition  of  our  perception  of  time  is  a 
duration  with  a  bow  and  a  stem,  as  it  were  a  rearward- 
and  a  forward-looking  end."  ^  This  specious  present  in- 
cludes more  or  less  of  the  recent  past  according  to  yariable 
conditions.  It  is  perhaps  smallest  in  the  experiments, 
previously  referred  to,  in  which  the  subject  is  called  on  to 
estimate  yery  brief  intervals.  On  the  perceptual  level,  it 
is  longer  when  conation  is  obstructed  or  delayed,  and 
shorter  when  conation  proceeds  successfully  and  easily 
towards  the  attainment  of  its  end.  The  present  is  long  to 
the  hungiy  child  or  the  hungry  dog  compelled  to  wait  for 
its  food;  whereas  one  present  rapidly  succeeds  another 
when  the  child  or  the  dog  is  enjoying  its  play. 

Distinction  between  past,  present,  and  future  can  be 
apprehended  only  in  a  rudimentary  way  at  the  perceptual 
level.  But  there  is,  even  at  this  level,  what  we  may  call  a 
"  not  yet  *'  consciousness  and  a  "  no  more  "  consciousness. 
The  "not  yet"  consciousness  is  contained  in  the  pro- 
spective attitude  of  attention — ^in  the  pre-adaptation  for 
what  is  to  come  which  it  involves.  This  "  not  yet "  con- 
sciousness is  emphasised  when  conation  is  delayed  or 
obstructed,  as  when  the  dog  is  kept  waiting  for  its  bone. 
In  this  experience  not  only  is  the  present  lengthened,  but 
the  contrast  between  present  and  future  is  heightened. 
The  "no  more"  consciousness  emerges  most  distinctly 
when  conation  is  abruptly  disappointed  or  frustrated. 
The  dog  in  the  fable  which  lets  go  its  actual  bone  in  order 
to  seize  the  reflected  bone  in  the  water,  would  have  this 
experience  in  a  marked  manner. 

With  the  advent  of  ideal  representation  the  "  no  more  " 
and  the  "  not  yet "  experiences  become  much  more  definite. 
This  must  be  the  case  even  when  ideas  occur  only  as 

*  James,  PrincipUa,  voL  L,  p.  609. 


image  persists,  and  atti-acta  the  atteution  b^  roasou  of  its 
interest mgue^^s.  At  tlie  same  time  theiD  is  the  actual 
present,  the  sight  of  the  suuless  wall.  Here,  then,  both 
actual  experience  of  theproseat  and  represented  experience 
which  is  not  now,  occur  simultaneously,  and  bo  supply  the 
most  favourable  conditions  for  the  developumut  of  a  cou- 
Bciousness  of  their  difference  or  contrast."  ' 

In  genei-al,  temporal  perception  is  bound  up  with  the 
process  of  attention.  The  primary  experience  of  "past- 
ness  "  is  involved  in  the  cumulative  effect  of  attention  on 
its  own  process.  The  primary  experience  of  "  futurenesi," 
if  we  may  allow  the  expression,  is  involved  in  the  essentially 
prospective  nature  of  attention.  The  present  is  character- 
ised by  the  actual  sensations  which  serve  to  guide  and 
deteimine  attention  at  the  moment. 

§  4.  Perception  of  Lapse  of  Time. — By  perception  of 
lapse  of  time  I  mean  the  perception  of  a  state  or  process 
at  its  termination  as  having  had  more  or  less  duration. 
On  this  point  experiments  yield  interesting  resulte.     Two 

1  The  //uman  Mind,  vol.  i.,  pp.  3-^  321. 
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methods  are  mainly  used.  Either  "  a  time  interval  is  pre- 
sented by  the  experimenter,"  and  the  subject  has  to  repeat 
this  interval  as  correctly  as  possible ;  or  "  two  intervals  are 
presented  to  the  subject,  who  is  asked  to  determine  whether 
one  is  longer  or  shorter  than  or  equal  to  the  other."  Each 
presented  interval  is  bounded  by  suitable  stimuli,  e.g. 
electric  sparks  or  momentary  sounds.  "  By  whatever 
method  we  proceed,  one  result .  .  .  seems  to  stand  out  very 
clearly.  Short  intervals  tend  to  be  over-estimated,  and 
long  intervals  to  be  under-estimated.  Between  these  there 
is  an  indifference  interval  lying  between  700  and  800  thou- 
sandths of  a  second.  Intervals  shorter  than  this  are  over- 
estimated, those  longer  are  under-estimated.**  Another 
general  result  is  that "  filled  "  intervals  appear  longer  than 
empty  intervals.  "  When  two  sound  stimuli  limit  a  given 
inteiTal,  and  when  this  interval  is  compared  with  an  equal 
interval  which  instead  of  being  merely  limited  by  is  also 
occupied  by  sounds,  the  '  filled '  interval  appears  longer  tlian 
the  empty  interval,  the  error  of  estimation  increasing  up 
to  a  certain  point  with  the  number  of  sounds  filling  the 
interval."  * 

The  most  essential  factor  conditioning  this  immediate 
awareness  of  varying  degrees  of  duration  is  probably  to  be 
found  in  the  process  of  attention  with  its  accompaniments 
and  results.  Wliere  and  so  far  as  there  is  continuity  o£ 
attention  successive  experiences  are  modified  by  the  cumu- 
lative effect  of  retentiveness.  This  cumulative  effect  varies 
in  its  nature  with  the  amount  of  time  which  the  process  has 
taken.  In  this  way  we  can  explain  why  an  animal  or  a 
human  being  in  preparing  for  action  should  be  able  to 
wait  for  the  right  moment,  having  no  means  of  determining 
the  right  moment  except  Lipse  of  time.     What  measures 

)  Myers,  Experimented  Pftychology^  pp.  297-299. 


itself.  Coi'taiiilj  it  is  by  no  ideal  reproduction  of  a  series 
of  evflnt.s.  Of  course,  enipfcy  time  is  only  relatively  empty  ; 
what,  is  ahseDt  from  it  is  the  special  kind  of  experience 
whioli  marks  ita  l)oi;iDuiD<r  and  end.  There  are  always 
other  experiences  going  on,  especially  of  a  motor  and 
organic  kind. 

The  immediate  estimate  of  lapse  of  time  is  most  accurate 
for  small  intervals.'  It  appears  to  become  progressiTely 
less  precise  as  the  intervals  become  larger.  If  we  go  for  a 
walk  and  ask  ourselves  at  any  moment  how  loi^  we  have 
been  walking,  we  can  say  immediately  without  any  explicit 
proccsB  of  calculation  that  we  have  been  about  half-an-honr 
or  about  au  hour.  The  limits  of  error  are  indeed  very 
wiile,  but  undoubtedly  there  seems  to  be  gome  power  of 
estimating  lapse  of  time,  even  for  these  comparatively  long 
periods.  It  is  not  quite  a  fair  test  to  try  this  experiment 
without  previous  practice ;  a  nian  may  lie  able  to  estimate 

'  Many  experiments  have  been  made  to  determine  nor*  precisely 
the  conilitionn  on  whtoh  it  depencta  ;  but  the  resulta  obtained  are  so 
ambiguous  and  oonflioting.  that  I  liave  not  thought  it  advisable  to 
trouble  Uie  student  with  them. 
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lapse  of  time  with  a  fair  amount  of  accuiucy,  and  jet  not 
have  established  an  accurate  relation  between  bis  subjective 
estimate  and  time  as  measured  by  the  clock.  With  practice 
it  is  found  that  a  person  can  tell  with  a  tolerable  approach 
to  accuracy  and  without  express  calculation  when  an  hour, 
or  two  hours,  or  half-an-hour  has  elapsed. 

The  part  played  by  attention  in  determining  this  imme- 
diate estimate  is  illustrated  by  the  fact  that  conditions 
affecting  attention  affect  it  also.  When  we  are  bored  by 
monotony,  or  when  we  are  distracted  by  a  too  great  vai-iety 
and  rapidity  of  ex^riences,  the  duration  of  time  is  so  to 
speak  magnified.  We  say  that  it  "  passes  very  slowly." 
When  attention  is  very  intensely  and  disagreeably  aroused, 
as  in  moments  of  acute  dasger,  minutes  may  appear  as 
hours.  On  the  other  hand,  when  attention  passes  easily 
from  object  to  object,  and  is  agreeably  absorbed  by  each 
in  turn,  time  passes  rapidly.  After  an  entertaining  con- 
versation, we  may  be  astonished  to  find  that  the  hands  of 
the  clock  have  travelled  over  so  much  space.  This  contrast 
only  holds  good  for  the  immediate  estimate  of  lapse  of 
time  due  to  the  cumulative  effect  of  past  process.  When 
we  ideally  recall  a  period  of  time,  and  estimate  it  by  the 
number  and  variety  of  the  events  which  have  taken  place 
in  it,  the  period  which  has  been  agreeably  spent  is  apt  to 
appear  relatively  longer,  and  the  period  in  which  we  have 
been  bored,  shorter.  In  ideal  retrospect,  periods  which 
appeared  interminable  while  they  were  passing  shrink  as 
it  were ;  whereas  periods  that  seemed  on  their  actual 
occurrence  to  pass  rapidly  are  correspondingly  expanded 
when  we  review  them  in  the  form  of  a  train  of  ideas, 


Ideas  and  Ihaubs. 

§  1.  Introductory. — We  now  pass  from  perceptual  to 
ideational  proceas — from  those  trains  of  mental  activity 
which  are  prompted  and  guided  by  external  impresaiona 
and  directly  worked  out  in  bodily  movement  to  those 
which  proceed  independently  of  external  stimulation  and  are 
worked  out  "  in  the  head."  Up  to  this  point  we  have  taken 
into  account  free  ideas  only  in  bo  far  as  they  auppletnent 
processes  which  are  in  their  essential  character  perceptual : 
we  have  now  to  consider  processes  which  reach  their  end 
through  free  ideas  succeeding  each  other  in  a  series  inde- 
pendently of  actual  prrcGption.  But  definitely  distin- 
tinguishable  ideas  are,  in  general,  connected  with  corre- 
spondingly distinct  images,  just  as  percepts  are  connected, 
with  actual  sensations.  Hence,  before  expounding  the 
distinctive  nature  and  function  of  this  lii^Jier  mode  of 
mental  activity,  it  is  necessary  to  examine  with  some  care 
the  characteristic  features  of  a  mentnl  imaLje.  In  what 
respects  does  an  object  as  merely  imageil  differ  from  the 
same  object  aa  actually  perceived  ? 
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It  should  be  clearly  understood  that  those  visual  ex- 
periences which  are  called  "after-images"  both  positive 
and  negative  are  in  reality  "after-sensations."  They  are 
due  to  the  continued  excitement  of  the  organ  of  sense  after 
the  external  stimulus  has  ceased  to  operate,  and  cannot 
therefore  be  regarded  as  images.  They  are  easily  dis- 
tinguishable from  what  has  been  called  the  primary 
memory-image.  This  is  the  peculiarly  vivid  and  definite 
ideal  representation  of  an  t>bject  which  we  can  maintain  or 
recall  by  a  suitable  effort  of  attention  immediately  after 
perceiving  it.  The  persistence  of  the  so-called  after-image 
does  not  depend  on  an  effort  of  attention,  but  on  the 
abiding  effect  of  the  external  stimulus.  It  passes,  for 
the  most  part,  very  rapidly  from  a  positive  to  a  negative 
phase  and  undergoes  other  modifications  which  do  not 
affect  the  primary  memory-image.  There  is  also  another 
conspicuous  and  important  distinction:  whatever  may 
have  been  the  spatial  arrangement  of  the  perceived  objects, 
the  coiTesponding  "  after-images  "  are  spread  out  in  a  flat 
expanse;  but  the  solidity  and  perspective  of  objects  as 
actually  seen  reappear  in  the  primary  memory-image  and 
in  ideal  images  generally. 

§  2.  Distinction  and  Belation  of  Image  and  Idea. — An 
idea  can  no  more  exist  without  an  image  than  perception 
can  exist  without  sensation.  But  the  image  is  no  more 
identical  with  the  idea  than  sensation  is  identical  with 
perception.  The  image  is  only  one  constituent  of  the  idea ; 
the  other  and  more  important  constituent  is  the  meaning 
which  the  image  conveys.  If  I  think  about  the  Duke  of 
Wellington,  the  image  present  to  my  consciousness  may 
be  only  the  shadowy  outline  of  an  aquiline  nose.  But  this 
of  course  is  not  my  idea  of  the  Duke  of  Wellington.  My 
idea  depends  on  the  cumulative  result  of  many  complex 
mental  processes,  such  as  the  reading  of  Napier's  Peninsular 

PSTCU.  *^ 


mainly  or  wholly  Terbal.  What  thej  nieutally  reinsUito 
in  the  way  of  an  image  is  the  motor  proceee  of  articulation, 
or  the  Bound  of  spoken  words,  or  both.  Tlie  words  and 
their  meaning  are  all  that  are  present  to  consciousness  in 
such  cases.  Images  resembling  features  or  concomitants 
of  the  object  thought  about  are  absent.  But  it  is  inac- 
curate to  say  that  such  persous  think  without  images ;  for 
the  verbal  image  is  just  as  uiuch  an  image  in  the  psycho- 
logical sense  as  a  visual  picture  of  the  object  is. 

It  should  be  noted  however  that  the  verbal  image  is 
specially  adapted  for  conveying  a  kind  of  meaning  which 
the  visual  picture  or  other  revivals,  imitative  of  the  sensible 
appearance  of  the  objects  thought  of,  can  only  convey  very 
imperfectly.  All  higher  modes  of  concejitval  thinking  are 
possible  only  by  means  of  words.  To  conceive  ia  to  tliink 
of  the  general  or  universal  in  contradistinction  from  the 
particulars  which  it  embraces  and  connects.  If  I  think  of 
life,  for  instance,  I  think  of  a  general  kind  of  process 
manifested  in  an  indefinite  diversity  of  special  ways.  The 
word  life  enables  me  to  fix  attention  on  the  common  form 
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of  process  in  contradistinction  to  its  manifold  modes  of 
manifestation.  A  mental  picture  imitative  of  the  object 
is  less  adapted  to  fulfil  this  function  than  the  word  life. 
Certainly  a  mind  which  depended  merely  on  such  pictures 
or  similar  images  could  never  have  formed  the  conception 
of  life  in  general  for  the  first  time.  An  imitative  image 
is  adapted  to  represent  some  very  special  and  obvious 
manifestation  of  life,  rather  than  life  in  general  in  con- 
tradistinction from  its  particular  phenomena. 

Conceptual  process  may  be  regarded  as  a  higher  de- 
velopment of  ideational  process.  As  we  shall  see  later  on, 
the  transition  is  a  gradual  one,  and  the  germs  of  con- 
ception are  present  even  in  rudimentary  trains  of  ideas. 
What  concerns  us  here  is  that  even  the  highest  develop- 
ments of  conception  still  involve  imagery,  though  the 
imagery  may  be  and  often  is  purely  verbal,  or  of  the  nature 
of  mathematical  symbols.  In  the  present  chapter  we  have 
to  deal  with  the  nature  of  mental  imagery  in  general  as 
distinguished  from  actual  sensations,  or,  as  we  may  also 
call  them,  impressions. 

§  3.  Imageless  Thoaght. — The  object  of  perception  is 
never  merely  sensation ;  it  is  always  sensation  as  meaning 
something  more  than  its  own  immediate  existence  at  the 
moment  in  which  it  is  being  experienced..  This  meaning 
is  partly  original  and  partly  acquired.  The  like  holds  good 
for  images.  With  one  important  reservation,  the  original 
meaning  of  an  impression  belongs  also  to  its  revival  in  the 
image.  The  reservation  is  that  the  jpresent  existence  of 
external  objects  is  ultimately  and  directly  determined  for 
thought  only  by  actual  sensation.  Acquired  meaning  in 
the  case  both  of  impressions  and  images  is  the  result  of 
dispositions  and  associations  formed  and  organised  by 
previous  processes  of  continuous  attention. 

This  raises  an  important  question.    Why  should  not 


(conatitution  of  ordinary  trains  of  ideas.  Their  function  is 
fto  fill  gaps  in  which  relevant  images  are  absent.  Wben 
I  aui  occupied  with  a  topic  I  may  find  tliat  the  onward  flow 
of  tlioiight  is  relatively  easy  and  free :  verbal  and  other 
images  emer^  In  close  succession  ;  but  there  are  occasions 
when  I  am  arrested  by  a  difficulty  in  making  my  thought 
articulate,  in  formulating  it  definitely.  I  may  stiil  con- 
tiuue  to  be  intensely  occupied  with  the  whole  topic  and 
with  a  certain  phase  of  it.  The  system  of  dispositions  con- 
utict«d  with  it  may  continue  in  a  state  of  excitement  and 
my  immediate  experience  as  a  whole  may  have  a  peculiar 
colouring,  so  to  speak ;  and  jet  my  thought  may  fail  to 
find  rallying  points  in  auy  definitely  discernible  images. 

These  imageless  transitions  may  last  for  a  longer  or 
I  shorter  time.  Probably  they  play  a  much  greater  part  In 
I  he  mental  life  of  some  persons  than  in  that  of  others. 
They  may  frequently  occur  so  transiently  aa  to  escape 
detection  even  when  we  are  prepared  to  look  for  them. 
Hence.  Professor  James  may  well  be  right  iu  maintaining 
that  such  states,  as  he  calls  them,  are  constantly  present 
ds  links  between  imaged  ideas.     The  stream  of  conscious- 
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ness  on  this  view  is  "  like  a  bird's  life "  ;  it  is  "  mode  of 
alternations  of  flights  and  perches.  .  .  .  The  resting-places 
are  usuallj  occupied  by  sensorial  imaginations  of  some 
sort  .  .  . ;  the  places  of  flight  are  filled  with  thoughts  of 
relations,  that  for  the  most  part  obtain  between  the 
matters  contemplated  in  the  periods  of  comparative  rest. 
Let  us  call  the  resting-places  the  '  substantive  parts '  and 
the  places  of  flight  the  '  transitive  parts '  of  the  stream  of 
thought. "  ^  It  should,  however,  be  noted  that  the  occur- 
rence of  imageless  thought  is  not  limited  to  such  transitive 
states.  It  sometimes  yields  a  comprehensive  view  of  the 
total  result  reached  by  successive  steps.  "  When  we  have 
listened  to  a  poem  recited,"  or  "to  a  melody  simg,*'  we 
may  forget  the  words  and  the  tones  "  while  yet  all  that  was 
in  them  lives  on  in  an  abiding  mood  of  our  soul.  After 
the  definite  outlines"  of  a  landscape  "have  long  dis- 
appeared from  memory  "  we  may  still  preserve  an  indelible 
total  impression.  In  such  cases,  "  myriads  of  details  are 
lost,  as  such,  becoming  merged  and  fused  in  a  whole, 
which  we  but  reluctantly  again  analyse  into  its  con- 
stituents, in  order  to  communicate  it  to  others."  ' 

§  4.  Likeness  of  Impression  and  Image. — ^The  image 
more  or  less  resembles  the  impressions  which  it  repro- 
duces. But  the  reproduction  is  easily  distinguishable  from 
the  original ;  there  must  therefore  be  an  important  differ- 
ence or  differences.  The  points  of  agreement  are,  at  least 
in  part,  easy  to  assign.  The  qualities  of  sensation,  such 
as  colour,  sound,  etc.,  in  all  their  varieties  enter  into  the 
composition  both  of  the  perceptual  presentation  and  of 
the  image,  and  these  qualities  can  only  appear  in  an  image 

^  James,  Principles^  vol.  i. ,  p.  243. 

'Lotze,  Microcosms,  Bk.  v.,  oh.  iii.,  translated  by  Miss  Jones. 
Lotze,  however,  has  in  view  "  the  possibility  of  not  only  image- 
less  thought,  but  of  purely  '  supersensible  intuition.' " 


I^nera.1  ch&racter  of  trainB  of  ideas  in  different  indi- 
viduals. There  are  some  who  work  mainly  witli  visual 
im^ery,  others  with  auditory,  and  others,  again,  with 
revivalB  of  motor  experiences.  Between  tlieae  extreme 
types  there  are  of  course  manifold  intermediate   gnula- 

§  5.  Characteriitio  Differences  of  Impresiion  and  Im- 
ftje.^(a)  Fragmentarineia  of  Image.  Our  actual  sense- 
experience  at  any  moment  forms  a  continuous  tofalitr. 
Particular  impreBsionB  of  touch  or  temperature  form  an 
unbroken  unity  with  the  mass  of  impressional  experiences 
due  to  the  constant  eicita,tion  of  the  spnsitive  surface  of 
Ihe  skin  over  the  whole  body.  The  impact  of  sound  waves 
not  only  produces  auditory  sensatioas,  but  also  tactual 
sensations  due  to  vibrations  set  up  in  the  external  ear  and 
in  other  parts  of  the  organism.  These  tactual  experiences 
on  the  one  hand  form  part  of  the  general  mass  of  cutuieous 
sensation,  and  on  the  other  they  unite  with  the  proper 
sensations  of  sound  so  intimately  tliat  it  needs  an  effort  of 
analysis  to  distiugiiish  them.  Similarly  taste- sensations 
are  intermingled  with  touch  sensations  of  the  tongue  and 
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palate,  and  through  these  are  continuous  with  cutaneous 
impression  in  general. 

As  regards  sight,  each  particular  visual  impression  is 
part  of  the  total  experience  due  to  stimulation  of  the 
whole  retina,  and  the  entire  mass  of  visual  sensation  is 
bound  up  with  tactual  and  muscular  experiences  due  to 
position  and  movement  of  the  eye-lids  and  of  the  eje-ball 
in  its  socket.  All  joint,  tendon  and  muscle  sensations 
enter  into  the  general  "  consentience  '*  as  we  may  call  it. 
Finally,  all  the  special  sensations  of  touch,  sight,  sound, 
taste,  smell,  tendon,  joint  and  muscle  are  intimately  imited 
with  the  organic  sensibility  and  its  varying  modifications. 

Now  in  the  mental  image  there  is  no  reinstatement  of 
this  "  consentience.*'  The  sensory  elements  of  the  image 
are  detached  from  the  total  mass  of  impressional  experience 
of  which  they  would  form  part,  if  they  occurred  as  actual 
sensations.  If  we  mentally  image  a  sound,  the  imaged 
sound  is  not  part  of  one  continuous  whole  with  the  totaHly 
of  cutaneous,  motor,  organic,  and  other  sensations  occtu*- 
ring  at  the  moment.  Whatever  sensations  are  being  pro- 
duced at  the  time  by  the  impact  of  sound-waves  on  the 
ear  enter  into  the  general  consentience;  but  the  merely 
represented  sound  is  outside  the  impressional  context  and 
remains  relatively  isolated.  Similarly  a  visual  image, 
however  full  and  distinct  it  may  be  as  a  purely  visual 
experience,  is  discontinuous  with  the  total  sentience. 
Only  experiences  due  to  actual  stimulation  of  the  retina  or 
some  equivalent  condition  enter  into  this.  In  general  we 
may  affirm  that  all  mental  imagery  as  compared  with 
jictual  sensation  has  a  more  or  less  fragmentary  character. 
The  sensory  elements  revived  in  the  image  are  cut  off 
from  their  sensational  context  and  appear  in  detachment. 
This  is  one  great  distinction,  perhaps  the  most  important^ 
between  image  and  percept. 


actually  look  at  the  comparatively  dim  flame  of  a  candle. 
On  comparing  the  image  with  the  percept,  I  may  recognise 
that  the  electric  hght  as  mentally  revived  has  a  higher 
degree  of  brightneBB  than  the  candle-flame  as  actually 
seen.  It  is  true  that  the  power  of  representing  gradations 
of  sensible  quality  varies  in  different  persons,  just  as  the 
power  of  representing  the  qiialities  themselves  varies. 
But  good  viBualisers  seem  to  possess  it  in  a  very  high 
d^;ree.  A  person  so  endowed,  in  giving  an  account  of 
hia  mental  picture  of  the  morning  breakfast-table,  says: 
"  I  have  more  power  to  recall  colour  than  any  other  one 
thing ;  if,  for  esample,  I  were  to  i-ecall  a  plate  decorated 
with  flowers  I  could  reproduce  in  a  drawing  the  exact 
t«ne,  etc.  Tlie  colour  of  anything  that  was  on  the  table 
is  perfectly  vivid." ' 

Are  we  then  to  reject  the  distinction  between  iinc^es 
and  percepts  as  respectively  "  faint "  and  "  vivid  "  ?  This 
is  a  possible  course.  There  are  other  difference*  which 
may  he  regarded  as  ordinarily  sulHcicnt  to  pi-event  con- 

1  James,  Printiplcg  of  Ptychology,  Vol.  IL.  p.  66. 
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fuBion  between  theiu.  But  we  ought  to  hesitate  befoi-e 
discarding  a  distinction  generallj  accepted  both  by 
psychology  and  common  sense.  On  the  other  hand,  if 
we  accept  it,  we  must  mean  by  ''  vividness  "  something 
different  from  intensive  gradations  which  may  be  equally 
present  in  impression  and  image.  What  is  this  vividness  P 
The  answer  seems  to  be  contained  in  Hume's  words. 
According  to  him  the  distinctive  characteristic  of  percepts 
as  compared  with  images  is  the  force  and  liveliness  with 
which  they  strike  the  mind.  This  "  striking  the  mind  "  is 
the  essential  point.  At  bottom  the  difference  is  a  diffe- 
rence of  kind,  not  merely  of  degree.  Images  do  not  strike 
the  mind  in  the  same  way  as  actual  sensations. 

To  bring  out  the  nature  of  the  difference  it  will  be  most 
convenient  to  consider  first  cases  in  which  it  is  conspicuous. 
It  is  most  conspicuous  where  the  sensation  breaks  in  upon 
consciousness  in  a  violent  manner,  so  as  to  interrupt  and 
disturb  the  flow  of  mental  activity.  A  dazzling  flash  of 
lightning  or  the  piercing  scream  of  a  steam- whistle  may 
serve  as  illustrations.  The  shriek  of  the  steam- whistle  in- 
vades consciousness  in  a  violently  disturbing  way.  There  is 
a  sense  in  which  the  degree  of  loudness  of  the  soimd  might 
perhaps  be  mentally  reproduced  with  tolerable  accuracy  by 
a  person  possessed  of  exceptional  powers  in  this  direction. 
But  the  mode  of  occurrence  in  consciousness  would  be 
different.  The  mentally  revived  sound  would  not  **  strike 
the  mind  "  like  the  soimd  as  actually  heard.  No  mere 
image  ever  does  strike  the  mind  in  this  manner. 

In  such  experiences  as  that  of  the  steam-whistle  the 
primary  impression  is  by  no  means  the  only  factor  at 
work.  The  whole  organism  receives  a  shock  giving  rise  to 
a  mass  of  organic  and  motor  sensations.  In  ideal  revival 
these  concomitant  sensations  fail  to  be  recalled  except  in 
a  very  imperfect  way.     It  may  be  suggested  that  it  is 


outset. 

Tfae  Bteam-wbistle  is  an  extreme  case,  involviDg  violent 
shock  and  disturbance.  But  there  are  abundant  inetances 
in  which  Bcnsations  strilce  the  mind  without  overwhelming 
it  in  this  painful  manner.  The  chimes  of  a  bell  heard  as 
we  are  passing  in  front  of  a  church  break  in  upon  con- 
sciousneBs  with  notable  force  aud  livelineBB,  But  they 
need  not  have  a  disturbing  effect,  and  thej  need  not  be 
accompanied  by  conspicuous  organic  sensations.  None 
the  less  they  have  an  impress  iveness  or  aggreeBtvenesa 
analogous  to  that  of  the  steam- whistle.  The  same  holds 
true  generally  of  sensations  produced  by  a  stimuluB  which 
ia  stronger  than  we  are  accustomed  to.  But  there  ia  a 
certain  normal  level  of  intensity  of  stimulus  at  which  and 
below  which  we  do  not  naturally  notice  the  aggresBive 
character  of  the  sensation,  unless  it  occurs  suddenly  and 
fiuds  us  unprepared.  At  these  lower  intensities  the 
aggress ivenesa  of  the  sensation  does  not  uuder  ordinary 
conditions  catch  our  iitteutiou :  but  it  would  be  wrong  to 
conclude  that  it  has  therefore  ceased  to  eiist  We  do 
pot  usuBlly  take  note  of  what  is  familiar  to  us,  but  only 
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of  what  is  relatiyely  unfamiliar.  It  is  therefore  natural 
that  the  characteristic  of  sense-experience  which  is  ex- 
pressed by  such  metaphors  as  "  striking "  the  mind  or 
''  laying  hold  "  on  the  mind  should  normally  be  noticed 
only  when  it  is  pi*esent  in  an  unusual  degree  of  intensity. 

Its  presence  eyen  in  these  lower  phases  of  intensity  may 
be  detected  if  we  pass  from  the  comparison  of  impressions 
with  impressions  to  the  comparison  of  impressions  with 
images.  If  we  look  at  a  sheet  of  white  paper,  and  then, 
closing  our  eyes,  call  up  a  mental  picture  of  the  paper, 
its  brightness  as  actually  seen  may  be  revived  with  ap- 
proximate accuracy  in  the  image.  But  if  we  again  open 
our  eyes,  and  pass  from  the  mental  picture  to  the  actual 
percept,  we  may  note  in  the  moment  of  transition  a  differ- 
ence which  can  only  be  described  by  saying  that  the 
image  does  not  strike  the  mind  as  the  actual  percept  does. 
We  may  vary  the  experiment  by  first  calling  up  mentally 
the  image  of  an  electric  light,  and  then  looking  at  a  dim- 
mer object,  such  as  a  candle-flame.  The  imaged  brightness 
of  the  electric  light  is  greater  than  that  of  the  candle- 
flame;  but  the  actual  sensation  of  brightness  which  we 
have  in  looking  at  the  candle-flame  enters  and  persists 
in  consciousness  in  a  different  manner  from  the  mental 
picture  of  the  electric  light.  It  strikes  the  mind  with 
some  degree  of  force  and  liveliness ;  whereas  the  mental 
image  does  not  strike  the  mind  in  the  same  way. 

Our  conclusion  is  that  at  bottom  the  distinction  between 
image  and  percept,  as  respectively  faint  and  vivid  states,  is 
based  on  a  difference  of  kind.  The  percept  has  an  aggres- 
siveness which  does  not  belong  to  the  image.  It  strikes 
the  mind  with  varying  degrees  of  force  or  liveliness  accord- 
ing to  the  varying  intensity  of  the  stimulus.  This  degree 
of  force  or  liveliness  is  part  of  what  we  ordinarily  mean 
by  the  intensity  of  a  sensation.     But  this  constituent  of 


has  beon  supposed,  couatituto  a  valid  argument  for  r^ard- 
ing  the  distinction  between  image  and  percept  aa  merely 
one  of  degree. 

(c)  Dislinclnege.  Images  aa  compared  with  percepta 
have  for  the  moat  part  a  sketchy  or  schematic  cbaractcr. 
Part  of  the  filling  in  of  the  actual  BenBe-experieuce  fails  to 
reappear  in  its  reproduction,  which  is  therefore  blurred 
and  hazy. 

Tbia  does  not  apply  without  exception  to  all  mental 
imagery.  Most  persons,  if  not  all,  oan  reproduce  in  a 
precise  ajid  delicately  differentiated  manner  certain  kinds 
of  eiperience.  The  internal  language  by  which  trains  of 
thought  are  habitually  carried  on  in  human  beings  is  often 
a  very  precise  reinstatement  of  signs  used  in  the  inter- 
change of  ideas  between  different  persons.  In  many  cases 
wordfl  as  mentally  reproduced  are  fairly  exact  count«rparts 
of  worda  as  actually  spoken.  Both  sound  and  motor 
articulation  are  revived  in  a  precise  and  clear-cut  way. 
The  inui^  lacks  impressional  intensity ;  but  its  qualitative 
content  is  indistinguishable  from  that  of  the  percept.  In 
Boiae  persons  the  motor  activity  of  articulation  is  very  pre- 
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ciuely  revived,  but  the  auditory  element  is  absent  or  almost 
absent.  Others  mentally  envisage  printed  or  written 
characters  either  in  addition  to,  or  instead  of,  internal 

BuOOCIl* 

Even  those  persons  who  can  reproduce  articulate  sounds 
with  maximum  distinctness  may  be  unable  to  recall  in- 
articulate noises  except  in  the  vaguest  manner.  When 
they  make  the  attempt,  they  tend  to  substitute  some 
imitation  by  the  human  voice  for  the  noises  themselves. 

The  schematic  character  of  ideal  representation  is  best 
exemplified  in  the  mental  reproduction  of  the  appearance 
of  material  things  as  they  are  presented  to  sight  and 
touch,  and  explored  by  movements  of  the  eye  and  hand. 
In  most  persons  this  reproduction  is  predominantly  visual, 
though  some  depend  mainly  on  motor  and  tactual  revivals. 
We  shall  here  only  consider  visual  imagery.  This  often 
includes  motor  revival  :  for,  with  many  persons,  the 
"  inward  eye  *'  follows  the  contours  of  objects  and  scans 
their  parts  successively  much  as  the  bodily  eye  does. 

It  is  well  known  that  there  are  very  great  differences 
between  the  visualising  powers  of  different  individuals. 
Some  few  seem  to  be  capable  of  calling  up  mental  pictures 
of  what  they  have  seen,  possessing  a  vividness,  distinctness, 
and  wealth  of  detail  little  short  of  actual  vision.  But  the 
accounts  which  these  people  give  of  themselves  must  cer- 
tainly bei  accepted  in  many  instances  cum  grano  scUis. 
They  are  usually  untrained  in  introspection,  and  they 
probably  do  not  express  themselves  with  rigorous  pre- 
cision. In  any  case  we  must  make  a  point  of  distinguish- 
ing between  what  a  man  is  capable  of  in  the  way  of 
visualising  when  the  occasion  requires  him  to  do  his  best 
and  the  imagery  which  enters  into  his  ordinary  trains  of 
thought.  We  shall  see  at  a  later  stage  that  the  habitual 
recall  of  all  the  concrete  detail  of  actual  perception  would 


They  are  rather  the  indescribably  atteuuated  ghosts  of 
pictures.  They  are,  to  use  Fechner's  language,  "  airy, 
unsubstantial  and  vaporous."  Persons  possessing  a  muuh 
higher  visualising  power  than  Fechner  will  readily  recognise 
the  aptness  of  these  terms  aa  applied  to  the  greater  part 
of  their  own  visual  imagery. 

Very  poor  viBualisers  often  find  the  greatest  difficulty 
in  indicating  what  it  is  that  they  actually  see  with  the 
mental  eye.  Thus  one  of  James's  pupils,  asked  to  call  up 
a  picture  of  his  breakfast-table,  replies  :  "  There  is  uothiog 
definite  about  it.  Everything  is  vague.  I  cannot  say 
tehtU  I  see.  I  could  not  possibly  count  the  chaii-s,  but  I 
happen  to  know  tHat  there  are  t«n.  I  see  nothing  in  detail. 
The  chief  thing  is  a  general  impression  that  I  cannot  tell 
exactly  what  I  do  see." '     This  is  a  somewhat  extreme  case. 

'  There  are  a  few  eiceptioiud  cases,  in  whioh  the  power  of  visual- 
iaiag  appears  Ui  be  almost  oompletely  absent.  Mr.  Welton,  of  Leeds 
Univenity.  assures  me  th»t  he  does  not  possess  even  tb«  rudimeuti 
of  vjaualisiug  faculty. 

•  Op.  til.,  vol.  ii.,  p.  54. 
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But  it  brings  out  the  point  which  most  requires  to  be 
emphasised  in  this  connection.  The  indistinctness  of 
mental  imagery  is  to  a  large  extent  of  a  quite  peculiar 
character.  It  is  different  in  kind  from  the  indistinctness 
of  percepts  such  as  may  be  due  to  dimness  of  light,  dis- 
tance, and  the  like.  It  is  abo  different  in  kind  from  the 
indistinctness  of  positiye  and  negative  after-sensations  in 
the  yarious  phases  through  which  they  pass.  An  image 
is  sketchy  and  schematic,  because  it  contains  only  an 
extract  from  the  content  of  sense-perception.  But  it  is 
a  surprise  to  most  people  who  subject  these  images  to 
introspective  scrutiny  when  they  discover  how  the  ex- 
tract is  often  made.  It  becomes  quite  intelligible  to  them 
that  Alice  in  Wonderland  could  see  the  grin  without  the 
cat.  This  applies  not  only  to  complex  objects,  but  also  in 
the  experience  of  some  persons  to  apparently  simple 
sensible  qualities  such  as  colours  and  sounds.  I  attempt 
to  recall  a  certain  definite  shade  of  red  and  I  succeed. 
On  comparing  the  imaged  red  with  the  perceived,  I  am 
able  to  identify  the  two  as  the  same  colour.  But  they  are 
the  same  with  a  difference  which  does  not  wholly  consist 
in  absence  of  impressional  intensity.  There  is  a  "  filling 
in"  in  the  percept  which  is  non-existent  in  the  idea. 
What  this  **  filling  in  "  may  be  I  cannot  say.  All  that  I 
am  confident  about  is  that  it  is  conspicuously  present  in 
the  percept  and  conspicuously  absent  in  the  image.  ^ 

The  comparative  indistinctness  of  iniages  is  traceable 
to  various  causes.  It  is  partly  due  to  what  Dr.  Ward 
has  called  **  obliviscence."  Some  parts  of  the  impressional 
experience  have  disappeared  from  the  image,  simply 
because  of  a  deficiency  in  our  power  to  retain  or  at  least 

^  I  am  also  oontident  that  the  **  filling  in  "  does  not  wholly  oon- 
^t  in  aooompanying  motor  and  organio  sensations. 


But  there  is  a  still  moi'u  iuipurtaut  reiisoii  for  the  com- 
parittive  i  tide  It  u  item's  tt  of  tdeul  revival.  It  wuulJ  be  not 
ouly  useless,  but  disadvautugeous,  to  rei'ull  u.11  the  details 
of  impreKaioiial  wtperieiice.  A  connected  Imiu  of  ideas  is 
in  its  diameter  conative.  It  takes  place  in  the  tiervice  of 
some  practical  or  theoretical  interest.  Only  so  much  need 
be  revived  as  may  be  required  by  the  dotniniLut  intercut  of  the  ■ 
moment;  all  else  being  irrelevant  would  bo  a  mere  enciitn- 
bntuce,  hindering  and  embarrassing  the  course  of  mental 
activity.  If  I  wish  to  recall  whut  I  did  yesterday,  in 
order  to  find  out  how  far  1  have  fallen  short  of  the  moral 
ideu:l,  or  for  any  other  practical  reason,  a  few  minutes  will 
probably  suffice  for  retrospett.  But  how  in  it  that  I  can 
recall  in  a  few  tninutes  experiences  which  occupied  twelve 
hours  ?  Only  by  omission.  Wo  simply  make  an  outline 
sketch,  in  which  the  salient  characters  of  things  and  events 
and  actions  appear,  without  their  Individ  ualisiug  details. 
Mere  forgetfulness  in  part  helps  to  make  this  possible ; 

'  Ward,  artiole  "Psychology,"  Eacydopatdia  llrilaniiint,  iiinlli 
edJtton,  XI.,  p.  62. 
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but  there  is  much  also  which  I  do  not  forget,  and  yet  do 
not  recall.  I  pass  it  oyer  simply  because  it  would  not 
help  me,  being  irrelevant  to  mj  guiding  interest.  "  If  I 
picture  myself  as  eating  my  breakfast  at  the  beginning  of 
the  day,  it  is  enough  to  have  a  generic  image  of  the  break- 
fast-table and  the  succession  of  particular  incidents  which 
took  up  the  half -hour  spent  in  eating.  Hence  it  is  possible 
for  me  to  recall  the  whole  event  of  taking  break&jst,  which 
occupied  half  an  hour,  in  the  fraction  of  a  minute,  and 
then  to  pass  on  to  something  else.''^  In  general,  mental 
imagery  is  more  detailed  and  vivid  in  persons  whose 
interests  are  concrete  rather  than  abstract.  The  savage, 
the  uneducated  person,  and  the  poet  or  artist  have  usually 
far  more  power  at  least  of  mental  visualisation  and  often 
of  other  modes  of  imagery  than  the  mathematician  or  the 
philosopher.  As  we  noted  above,  persons  habituated  to 
abstract  thinking  have  often  little  or  no  definite  imagery, 
except  reproductions  of  words. 

(d)  BelaHan  to  Subjective  Activity,  In  actual  sensation 
we  arQ  relatively  passive  and  receptive,  because  impressions 
are  determined  by  a  factor  which  is  not  psychical  at  all — 
the  stimulus.  What  the  stimulus  does  for  us  in  percep- 
tion, we  have  to  do  for  ourselves  in  the  case  of  free  ideas. 
Images  are  attended  to  only  so  far  and  so  long  as  they 
connect  themselves  with  the  general  direction  of  mental 
activity  at  the  moment  or  arouse  a  new  current  of  activity 
by  bringing  into  play  pre-existing  conative  tendencies. 
Impressions  on  the  other  hand  tend  by  their  impressional 
intensity  to  compel  attention.  If  they  are  sufficiently 
intense  they  may  forcibly  divert  attention  from  the  most 
absorbing  train  of  thought. 

Impressions,  so  long  as  the  stimulus  persists  on  which 

*  Ancdytie  Psychology^  vol.  11.,  p.  185. 
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across  them.  .  .  .  There  Is  not  this  perpetu&I  flow  and 
flicker  in  vbat  we  perceive." '  Dr.  Ward  perhaps  goes  too 
far  in  attributing  this  "  flow  and  flicker  "  to  all  mental 
imagery.  The  statistical  eridence  seems  to  show  that 
some  exceptionally  gifted  persous  can  maintain  a  viaual 
ima^  before  their  mental  view  withont  these  fluctuations. 
But  even  in  these  cases  the  detention  of  the  im^e  costs  a 
kind  and  degree  of  mental  exertion  which  is  not  required 
in  attending  to  percepts. 

The  same  contrast  manifests  itself  in  another  way  whMi 
we  compare  impresaional  change  and  transition  with  the 
sequence  of  images.  Images,  as  vehicles  of  ideas,  usually 
follow  each  other  in  accordance  with  purely  psycholc^cal 
conditions  ;  their  sequence  is  determined  by  preformed 
associations  tt^tber  with  the  general  trend  of  mental 
activity  at  the  moment  The  flow  of  images  thus  depends 
on    the    continuous    self- development  of  the  attention- 

'  Article  "  Payohology,"  p.  569. 
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process.  Changes  m  impressions,  on  the  contrary,  are 
only  partially  initiated  by  the  changing  direction  of 
attention.  They  are  determined  to  a  very  large  extent 
by  alterations  in  the  nature  of  the  stimuli  affecting  the 
organs  of  sense.  So  far  as  this  is  the  case  they  bear  the 
character,  not  of  a  continuous  development  of  conscious 
process,  but  of  something  which  happens  in  consciousness. 
This  character  is  most  conspicuous  when  external  changes 
suddenly  introduce  experiences  for  which  the  mind  is  im- 
prepared,  as  when  the  chair  we  are  sitting  on  unexpectedly 
gives  way  beneath  us.  But  even  when  we  are  awaiting  an 
event  and  are  prepared  to  act  appropriately  when  it  comes, 
there  is  still  a  certain  discontinuity  or  abruptness  in  the 
mode  of  its  occurrence  in  consciousness  as  compared  with 
the  sequence  of  ideas  in  a  train  of  thought.  It  is  not  a 
continuation  of  our  own  mental  activity  ;  it  is  something 
which  happens  to  us,  something  which  strikes  upon  the 
mind  from  without. 

.  (e)  BsUdion  to  Motor  Activity.  Inasmuch  as  percepts 
depend  on  external  stimulation  proceeding  from  surround- 
ing things,  they  must  vary  with  the  spatial  relations  of 
the  organism  and  its  parts  to  environing  conditions. 
Hence  our  perceptions  vary  with  our  movements.  We  can 
carry  our  images  about  with  us  ;  but  if  we  turn  our  head 
away  or  close  our  eyes  we  can  no  longer  see  what  we  saw 
before.  In  particular  the  sensations  we  receive  vary  with 
the  adaptation  of  our  sense  organs.  For  most  distinct 
vision  we  bring  the  eye  into  such  a  position  that  the  rays 
from  the  object  fall  on  the  yellow  spot ;  we  accommodate 
the  lens  so  that  they  form  a  distinct  image  on  the  retina, 
and  so  forth.  The  presence  of  these  motor  adjustments 
forms  an  important  distinction  between  actual  vision  and 
visual  imagiery.  The  same  holds  good  mutatis  mutandU 
of  the  other  senses. 


closed.  Thus  the  motor  revival  is  the  more  easily  dis- 
tiaguished  from  actual  movemeut  because  the  actual 
aensatioDs  of  position  and  movemeut  which  we  receive 
from  the  e;e  are  incompatible  with  the  movements  which 
are  ideally  reproduced.  The  reproduced  movements  appear 
therefore  to  occupy  an  inner  circle.  Eitruded  from  the 
periphery  they  seem  to  take  place  within  the  head. 

§  d.  Kfllative  Independence  of  Percept  and  Image. — 
Q-azing  at  the  blue  sky,  we  may,  as  Dr.  Ward  observes, 
mentally  picture  a  portion  of  it  as  red  instead  of  blue. 
Now  it  is  very  important  to  note  that  moat  people,  while 
they  are  imt^ing  the  sky  as  red,  do  not  cease  to  see  it  aa 
blue.  The  red  does  not  get  between  them  and  the  sky  so 
as  to  hide  its  blueaess.  Similnrly,  in  calling  up  with 
closed  eyes  a  visual  image,  most  persons  find  that  this 
image  does  not  form  part  of  the  grey  field  which  is  due  to 
the  retina's  own  light.  It  may  sometimes  appear  to  be 
merging  itself  ia  the  grey  field.  But  when  this  happens 
it  is  in  reality  disappearing  altogether  as  an  im^e  and 
becoming  an  impression.  The  more  distinctly  it  has  the 
character  of  an  image,  the  more  disconnected  and  inde- 
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pendent  it  appears  relativelj  to  the  sensations  which  have 
their  source  in  the  state  of  the  retina. 

The  case  is  similar  with  other  senses.  I  can  imagine 
how  the  fingers  which  are  now  holding  my  pen  would 
feel  if  they  were  dipped  in  warm  water.  But  the  mental 
image  does  not  annul  actual  sensation.  Similarly,  I  can 
clearly  distinguish  a  mentally  articulated  word,  however 
faint  it  may  be,  though  my  ears  are  simultaneously  assailed 
by  a  deafening  din.  I  can  also  articulate  a  word  mentally 
when  my  organs  of  speech  are  motionless  or  engaged  in 
uttering  other  sounds. 

Facts  of  this  kind  show  that  percepts  and  images 
possess  a  relatiye  independence.  This  can  be  accounted 
for  if  we  suppose  that  the  nervous  tracts  excited  in  per- 
ceptual process  are  not  wholly  coincident  with  those 
excited  in  connexion  with  imagery. 

This  view  is  borne  out  by  pathological  cases.  There 
are  cases  in  which  the  power  of  recalling  images — ^visual, 
tactual  and  auditory — was  apparently  non-existent,  with- 
out loss  of  the  corresponding  sensations. 

The  question  as  to  the  relation  of  the  nervous  seats 
of  sensations  and  percepts  on  the  one  hand,  and  of 
ideas  on  the  other,  is  still  a  vexed  one.  But  the  most 
probable  conclusion  appears  to  be  that,  though  they  are 
continuous  and  more  or  less  overlap,  they  are  by  no 
means  necessarily  coincident. 

In  any  case  it  is  plain  from  ordinary  experience  that 
the  existence  of  sensations  does  not  imply  the  possibility 
of  corresponding  images.  Persons  who  have  little  or 
no  power  of  visual  imagery  can  see  actual  objects  as 
well  as  the  best  visualisers.  Similarly,  those  who  have 
very  limited  power  of  mentally  reviving  sounds  may 
have  quite  keen  auditory  perception.  Few  people,  if 
any,  have  in  a  considerable  degree  the  power  of  calling 


But  extreme  cases  occur,  mainly  under  pathological  con- 
ditions, in  wlucli  this  is  otherwise.  The  result  is  what 
is  called  hallucination.  A  certain  impressional  experi- 
ence has  in  the  past  acquired  asaociatioua  through  which 
it  habitually,  vividly,  and  ui^ntly  su^ests  the  presence 
of  a  certain  kind  of  external  object.  When  such  an  object 
is  actually  present  as  a  condition  of  the  sensations  which 
suggest  its  presence,  there  is  correct  perception.  What 
f^ipears  to  be  perceived  really  is  perceived.  When,  m  the 
absence  of  such  an  object,  sensations  of  the  same  kind 
are  produced  by  other  conditions,  there  is  either  illusion 
or  hallucination  or  something  intermediate  between  the 
two. 

/  In  the  case  of  pure  illusion  the  senses  are  in  a  normal 
state  and  are  affected  in  a  normal  way  by  something 
actually  present ;  but  the  resulting  impressions,  either 
owing  to  inveteiate  association  or  to  some  other  cause, 
suggest  the  presence  of  something  of  a  different  nature. 
This  happens,  for  instance,  when  a  wax  figure  is  taken  for 

'Bk.  III.,  Pt.IL,Ch.  IL,  gS. 
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a  liying  man,  or  a  dummy  book  for  a  real  one,  or  an 
emptj  egg-shell  for  an  egg  with  the  usual  contents. 
Similarly,  when  in  a  stereoscope  two  flat  drawings  appear 
as  a  single  solid  figure,  the  sensations  experienced  are  pro- 
duced in  a  normal  way,  but  their  habitual  associations 
suggest  an  object  different  from  that  which  is  actually 
present.^ 

In  hallucination,  on  the  contrary,  the  impressional 
experience  is  due  wholly  or  in  part  to  an  exceptional  state 
of  the  sense-organs  themselves  or  of  their  nervous  con- 
nexions. Thus  in  delirium  tremens  a  man  appears  to  "  see 
rats  "  or  "  see  snakes'"  because  he  has  impressions  similar  to 
those  which  he  would  have  if  he  actually  perceived  rate  or 
snakes,  and  because  the  acquired  meaning  of  these  impres- 
sions is  vividly  and  irresistibly  suggested  by  habitual 
association.  But  in  contrast  with  cases  of  illusion,  the  x/ 
impressions  themselves  are  not  due  merely  to  a  stimulus 
affecting  the  retina  in  a  normal  way :  they  are  due  instead 
partly  or  wholly  to  an  abnormal  state  of  the  nervous 
system  induced  by  alcoholic  poisoning.  The  result  is  that 
Idnd  of  erroneous  perception  which  is  called  hallucination. 

A  perception  may  be  partly  an  illusion,  and  partly 
an  hallucination.  Thus  we  may  appear  to  see  a  man, 
when  what  is  perceived  is  really  a  suit  of  clothes.  The 
special  nature  of  the  sensations  experienced  may  be  due 
partly  to  the  suit  of  clothes,  and  partly  to  an  exceptional 
state  of  the  visual  apparatus;  so  far  as  the  sensations 
which  arise  in  a  normal  manner  from  the  external  stimulus 
are  wrongly  interpreted,  there  is  illusion  ;  so  far  as  other 
sensations  due  to  an  abnormal  condition  of  the  retina  or 
nervous  system  enter  into  the  experience,  there  is  halluci- 
nation. It  may  happen  in  such  a  case  that  no  other  sensa- 
tions are  present  except  those  which  the  suit  of  clothes 
would  normally  produce :  and  that  the  error  lies  wholly  in 


of  the  mode  of  their  emergence  into  conBdouBneBB.  We  are 
passive  in  relation  to  them  in  the  eatne  way  in  which  we 
are  passire  in  relation  to  actual  objects  present  to  the  sensea. 
Probably  the  hallucinations  produced  by  BU^estion  in 
hypnotised  subjects  are  of  a  similar  kind. 

The  couditionB  of  hallucination  include  certain  variatione 
in  the  nature  and  distribution  of  the  blood-supply  within 
the  brain  and  patholo^cal  afiection  of  the  brain-substance. 
The  blood  may  contain  poiaonoua  materials,  such  as  alcohol, 
opium,  ether,  chloroform,  and  the  like,  which  have  an 
irritant  effect  on  the  nerrous  system.  In  sleep,  owing  to 
lowered  respiration,  the  blood  becomes  chatted  with  car- 
bonic acid ,  which  may  have  an  exciting  effect  on  the  seuBOry 
areas  of  the  brain. 

Many  hallucinations  are  the  conjoint  effect  of  the  pecu- 
liar  state  of  the  nervous  system  and  of  the  operation  of 
normal  stimuli  on  the  sense-oi^ng.  So  far  as  this  is  bo, 
hallucinations  assume  in  part  the  character  of  illusions. 
This  holds  to  a  large  extent  for  dream-experiences.  A 
slight  pain  in  the  ribs  makes  the  sleeper  dream  of  a  stab 
from  a  da^er  or  of  the  bite  of  a  dog.  Contact  with  a 
cold  body  may  give  rise  to  Uie  dro&m  of  a  corpse.    The 
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excitement  of  the  retina  by  internal  conditions  plays 
in  some  coses  a  very  important  part  in  constituting' 
dream-pictures.  On  this  subject  we  may  quote  thd 
interesting  experiences  of  Professor  Ladd.  "Almost 
without  exception,  when  I  am  able  to  recall  the  visual 
images  of  my  dream  and  to  observe  the  character  of 
the  retinal  field  quickly  enough  to  compare  the  two,  the 
schemata  of  the  luminous  and  coloured  retinal  phan- 
tasms afford  the  undoubted  clue  to  the  origin  of  the 
things  just  seen  in  my  dream-life."^  By  long  practice 
Professor  Ladd  has  acquired  the  power  of  dropping 
gradually  into  a  dreaming  sleep  and  then  suddenly  awak- 
ing with  his  attention  fixed  on  the  comparison  of  his 
dream-piotiu'es  with  the  experiences  of  light  and  coloiu:  due 
to  the  internal  processes  of  the  retina,  which  in  his  case 
are  peculiarly  brilliant  and  varied.  **  The  most  elaborate 
visual  dreams  may  originate  in  intraorganic  retinal  excite- 
ment. Perhaps  a  harder  problem  could  not  be  given  to 
my  experiments  to  solve  than  the  following :  How  can  one 
be  made  by  such  excitement  to  see  a  printed  page  of  words 
clearly  spread  out  before  one  in  a  dream  ?  .  .  .  But  I  have 
several  times  verily  caught  my  dreaming  automaton  in  the 
feat  of  having  just  performed  this  transformation.  On 
waking  from  a  dream,  in  which  I  had  distinctly  seen  lines 
of  printed  letters  forming  words  and  sentences,  and  had 
been  engaged  in  reading  these  lines  by  sight,  I  have  clearly 
detected  the  character  of  that  retinal  field  which  Lad 
originated  such  an  extraordinary  hallucination.  The 
minute  light  and  dark  spots,  which  the  activity  of  the  rods 
and  cones  occasions,  had  arranged  themselves  in  parallel 
lines  extending  across  the  retinal  field." ' 

Pure  illusions  are  illusions   in  which   no  element  of 

>  Miiid,  N.S.,  vol.  i.  (1802),  p.  901.  '  Ibid.,  p.  302. 


teed  bj  the  Fsjchical  Reaearch  Society,  are  of  nu«  occur- 
rence, and  atajid  mucli  is  need  of  eiploDaUoD. 


CHAPTER    11. 


Trains  of  Idsas. 

§1.  Two-fold  Aspect  of  Ideational  *  Prooets.— Trains 
of  ideas,  like  trains  of  perceptual  activitj,  have,  in  general, 
a  certain  unity  and  continuity  of  interest.  They  subserve 
some  end,  practical  or  theoretical.  Those  transitions  in 
the  flow  of  ideas  which  show  a^  break  in  continuity  of 
interest  are,  in  general,  transitions  from  one  train  to 
another.  It  should  be  noted  that  the  interest  which  gives 
unity  to  a  single  train  may  be  very  slight  and  evanescent. 
Thus  the  train  may  be  no  more  than  a  passing  thought 
It  may  appear  to  consist  of  a  single  idea ;  but  if  it  tends  to 
gratify  any  interest,  however  evanescent,  it  may  none  the 
less  be  regarded  as  a  continuous  train. 

The  course  of  a  train  of  ideas  is  determined  by  two  dis- 
tinct groups  of  conditions.  On  the  one  hand  it  is  repro- 
ductive, and  on  the  other  productive.  The  material  for  it 
must  be  derived  from  past  experience.  But  this  material 
is  variously  shaped  and  transformed  by  the  total  mental 
condition  existing  when  the  ideal  revival  takes  place. 
Even  when  we  are  interested  in  reviving  past  events,  as 
such,  preserving  as  far  as  possible  their  original  nature 
and  order,  yet  the  mode  in  which  they  appear  to  conscious- 
ness is  determined  by  the  circumstances  of  the  present, 
and  by  all  that  has  taken  place  since  their  original  occur- 
rence. It  is  for  this  reason  that  on'  their  revival  they 
come  before  consciousness  as  past  events;  whereas  on 
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w.henever  any  of  the  experiences  recur  wLich  have  com- 
bined to  produce  it.  If  we  suppose  that  two  preeentAtionB, 
a  and  h,  have  been  united  in  this  way  so  aa  to  form  the 
totiU  disposition  a/3,  the  re-occurrence  of  an  experience 
similar  to  a  will  re-excite  a^.  If  the  reproduction  taVes 
the  form  of  mere  acquirement  of  meaning  or  of  com- 
plication, the  result  is  a  modification  of  a,  which  we  may 
represent  by  ot.  But  in  ideal  reproduction  something 
more  takes  place.  The  occurrence  of  o,  is  followed  by  the 
separate  reviTal  of  b„  as  a  relatively  independent  step  in 
the  successive  flow  of  mental  process. 

It  must  be  noted  that  the  tendency  is  to  the  revival  of 
the  total  experience  ab.  Hence,  apart  from  interfering 
conditions,  b  will  tend  to  be  revived  in  tho  same  relation 
to  a  as  that  in  which  it  originally  occurred.  If  in  the 
original  experience  one  object  has  been  apprehended  as 
succeeding  another,  or  as  situated  on  the  top  of  another, 
or  as  logically  dependent  on  another,  the  tendency  of  the 
ideal  revival  will  be  to  represent  the  object  in  the  same 
relations.  It  is  evident  that  these  objective  relations  may 
be  indefinitely  numerous  and  diverse  in  nature.    Henoe  it 
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is  impossible  to  base  on  them  a  classification  of  the  various  y\ 
forms  of  association  of  ideas.    As  Beid  remarks:  "  Every  V 
relation  of  things  has  a  tendency,  more  or  less,  to  lead  thei     ^ 
thought,  in  a  thinking  mind,  from, one  to  the  other."  ^  ''iti 
follows  that  in  classifying  the  forms  of  association  of 
ideas  we  have  to  consider,  not  the  relation  of  object  a  to 
object  b,  but  rather  the  relation  of  the  apprehension  of  a 
to  the  apprehension  of  h,y  Ultimately,  all  depends  on  con- 
tinuity of  attention :  but  this  continuity  may  be  direct  or 
indirect,  giving  rise  to  two  forms  of  association  which  are 
commonly  called  association  by  contiguUy  Vkud  by  aimUarity. 

§  3.  Different  Forms  of  the  Ajsoeiation  of  Ideas.— 
(a)  CorUiguity  (Goniinuity  of  AttefUidn),  The  law  of 
Contiguity,  as  ordinarily  understood,  may  be  stated  as 
follows :  If  B  has  been  perceived  or  thought  of  together 
with  A  or  immediately  after  A,  then,  on  a  future  occasion, 
the  perception  or  idea  of  A  will  tend  to  call  up  the  idea  of 
B.  In  other  words,  the  sequence  of  ideas  follows  the 
order  in  .which  their  objects  have  been  attended  to  in 
previous  experience.  The  underlying  pnnciple  is  that 
mental  activity  when  partially  revived  tends  to  repeat 
itself ;  it  can  only  repeat  itself  if  its  original  direction  and 
order  are  reproduced. 

This  law,  though  it  is  valid,  is  not  sufficiently  compre- 
hensive. It  covers  only  a  special  case  of  a  wider  principle. 
It  refers  only  to  temporal  continuity  instead  of  continuity 
of  attention  in  general.  It  is  by  no  means  true  that  asso- 
ciation connects  only  those  objects  which  occupy  attention 
in  immediate  succession.  This  has  been  shown  experi- 
mentally. Professor  Ebbinghaus  found  that  after  learning 
by  heart  a  series  of  disconnected  syllables,  which  we  m&y 
denote  by  A,  B,  C,  D,  etc.,  it  cost  him  relatively  a  much 

^  Works,  Hamilton's  edition,  vol.  i. ,  p.  388. 


of  much  wfaich  is  not  cbftTHcteristic  and  diatiiictive.  Tbe 
dominant  interest  of  the  OrigiiuJ  experience  and  the  domi- 
nant intereHt  at  the  time  I  recall  it  determine  a  selection 
of  items  which  is  bj  no  means  tied  down  bj  the  condition 
that  objects  which  introduce  each  other  in  the  traiD  of  ' 
ideal  revival  must  have  been  attended  to  in  immediate 
succession. 

The  truth  is  that  the  roost  important  condition  of  asso- 
ciation is  not  mere  contiguity  in  the  strict  eense  of  temporal 
continuity  of  attention,  but  also  continuity  of  intent. 
Where  continuous  interest  pervaded  the  original  process, 
the  stronger  this  was  the  more  selective  is  the  revival  apt 
'  to  be,  links  being  dropped  out  which  are  relatively  unim- 
portAnt  to  the  general  trend  of  mental  activity.  This  is 
well  brought  out  in  the  special  case  in  which  some  process 
having  continuity  of  interest  is  carried  out  with  interrup- 
tions occurring  at  intervals.  If  tbe  interruptions  are  not 
themselves  of  a  specially  interesting  kind,  we  tend  to  omit 
them  altogether  in  recalling  the  main  activity.  The  gaps, 
so  to  speak,  close  up. 

It  may  be  asked  why  in  any  case  we  should  remember 
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the  intemiptioiiB,  even  when  thej  are  specially  interesting. 
For  where  there  is  interruption,  there  is  not  continuity, 
but  rather  diBcorUinuity  of  interest.  The  answer  is  that  at 
the  moment  at  which  the  interruption  takes  pUce  there 
is  temporal  continuity  of  attention.  The  interruption  is 
itself  an  experience  which  belongs  to  both  the  end  of  one 
process  and  the  beginning  of  the  other. 

Immediate  succession  of  this  sort  is  not,  however,  the 
ultimate  condition  of  association.  Ideal  revival  may  and 
often  does  proceed  by  leaps  and  bounds.  But  it  must  be 
conceded  that  the  immediacy  of  the  succession  does  count 
as  a  very  important  factor.  Other  things  equal,  the  direct 
transition  of  attention  from  A  toB  will  be  repeated  in  ideal 
revival,  rather  than  a  transition  from  A  to  C  which  origi- 
nally took  place  through  Ihe  intermediate  link  B\  In 
proportion  as  the  control  of  a  dominant  interest  is  weak 
and  intermittent,  the  tendency  is  to  exactly  repeat  the 
original  order  without  omissions  and  inclusive  of  interrup- 
tions. This  is  well  seen  in  the  conversations  of  feeble- 
minded persons.  Of  course  the  original  order  will  be 
exactly  repeated,  where  there  is  an  interest  in  exact  repeti- 
tion, as  in  learning  by  heart. 

(h)  Reproductum  of  SimHan.  It  is  a  fact  familiar  to  all 
of  us  that  objects  remind  us  of  other  objects  similar  to 
themselves.  Ought  we,  therefore,  to  recognise  resemblance 
as  an  independent  condition  of  association  distinct  from 
any  form  of  continuity  of  attention?  We  may  take 
as  a  typical  example  the  case  of  a  portrait  calling  up  the 
idea  of  its  original.  If  in  the  past  we  have  already 
attended  to  both  original  and  portrait  in  relation  to  each 
other  so  as  to  compare  them  and  to  become  aware  of  their 
likeness,  the  subsequent  recall  of  one  by  the  other  is 
capable  of  being  explained  on  the  principle  of  continuity 
of  attention.    But  so  far  as  this  explanation  applies  we 


the  simple  instance  in  which  the  sound  of  oae  letter  of  the 
alphabet,  A,  reminds  ua  of  the  sound  of  the  next  letter,  B. 
On  previous  occasions  we  bare  had  a  multitude  of  sound- 
sensations  A„  A,,  A„  etc.,  closely  resembling  each 
other.  We  have  aJso  bad  other  sound-sensations  Bj,  B,, 
B,,  etc..  also  closely  resembling  each  other.  Further,  j1, 
has  been  connected  in  past  experience  with  B„  A^  with  £,, 
and  so  forth.  We  have  now  a  new  presentation  A^  which, 
as  it  ia  now  experienced  for  the  first  lime,  cannot  have  been 
previously  connected  with  anj  member  B,  of  the  series 
■ff,,  B„  B,,  .  .  .  How  then  can  J^„  revive  a  B,  in  the  form 
of  an  im^ef  Only,  it  would  seem,  in  a  circuitous  way. 
A,  must  re-eicite  the  Eeveral  dispositions  formed  by  A,, 
Aj,  A^,  etc.,  so  as  to  evoke  corresponding  images ;  this  will 
then  be  followed  by  the  re-ezcitement  of  the  several 
dispositions  due  to  B,,  B^,  Bj,  and  by  the  corresponding 
images.  It  is  plain  that  such  a  theory  is  hard  to  reconcile 
with  the  facts.  When  the  letter  A  recalls  the  letter  B  we 
are  not  normally  aware  of  a  multitude  of  A  ims^ies,  and 
of  another  multitude  of  B  images.    All  that  is  discernible 
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is  the  given  presentation  A^  and  the  revived  presentation 
B. 

This  indicates  that  we  are  wrong  in  assuming  a  plurality 
of  distinct  dispositions  corresponding  to  similar  presenta- 
tions. We  must  rather  assiune  that  there  is  one  and  the 
same  disposition  for  like  presentations  in  bo  far  as  they 
are  alike — that  so  far  as  retentiveness  is  concerned  re- 
semblance,  so  far  as  it  extends,  is  virtually  identity.  But 
if  we  proceed  on  this  principle,  we  cannot  regard  similarity 
as  an  independent  condition  of  association.  For  associa- 
tion is  a  connexion  of  partial  dispositions  in  a  complex 
disposition,  so  that  it  cannot  eiist  where  there  are  no 
distinct  dispositions  to  be  connected.  When,  therefore,  we 
see  a  portrait,  the  disposition  due  to  previous  experience 
of  the  original  is  already  partially  re-excited  without  re- 
quiring a  further  step,  depending  on  association.  It  is 
already  re-excited  in  so  far  as  portrait  and  original  really 
hai^a  common  character.  The  work  of  association  is 
meray  to  bring  before  the  mind  further  characters  and 
relations  in  which  the  original  differs  from  the  portrait. 
What  is  reproduced  consists  in  points  of  unlikeness,  not  in 
points  of  likeness.  But  this  is  possible  only  because  the 
characteristics  in  which  the  original  agrees  with  the  por- 
trait have  already  been  attended  to  in  the  past  in  relation 
to  the  characteristics  in  which  it  differs.  Thus  the  only 
ultimate  condition  is  some  form  of  continuity  of  attention. 

None  the  less  the  revival  of  similars  is  distinguished 
from  other  modes  of  reproduction  by  important 
peculiarities.  It  involves  what  we  may  name  divergent  or 
cross  recall  as  distinguished  from  serial  recall.  In  serial 
recall  we  attend  again  to  a  train  of  objects  a,  b,  c,  d,  e,  in 
the  order  in  which  we  have  previously  apprehended  them. 
If  now  in  the  course  of  this  process  e  suggest  a  similar 
object  jf,  y  need  not,  and  very  frequently  has  not,  ever 
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ideoH  will  be  suddenlj  brought  into  relation  with  eacli 
other  for  the  first  time. 

In  thia  way  the  reriral  of  similars  is  a  fruitful  source 
of  novel  combination.  It  is,  as  Bain  remarks,  opposed  to 
routine,  loading  the  mind  away  from  beaten  tracks. 
Another  peculiarity  of  the  revival  of  similars  is  that  the 
common  features  on  which  the  revival  depends  are 
separately  presented  twice  over,  (1)  as  features  of  the 
given  object,  and  (2)  aa  features  of  that  which  is  repro- 
duced. When  a  photograph  reminds  me  of  ite  original, 
the  points  of  likeness  which  mediate  the  mental  transition 
are  twice  presented  in  different  and  incompatible  contexts. 
To  begin  with  they  are  constituent  items  of  the  presenta- 
tion of  the  photograph,  and  again  they  are  constituent 
items  of  the  presentation  of  the  person  photographed. 

Serial  reproduction  as  well  as  reproduction  of  similars 
presupposes,  for  the  most  part,  only  partial  identity  of 
nature  of  the  given  abject  with  one  apprehended  pre- 
viously. Smoke  reminds  one  of  fire  because  of  [reformed 
associations.  This  ia  serial  reproduction.  But  the  n&ok« 
I  now     see    may    have   features    of   its    own   in    which 
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it  differs  from  previous  experiences.  It  may  be  more 
voluminous,  lighter  or  darker  in  colour,  and  so  on. 
In  other  words,  there  need  only  be  similarity,  not 
complete  identity.  The  points  of  difference  do  not  con- 
tribute to  bring  about  the  reproduction.  The  partial 
«  identity  is  alone  operative  in  this.  But  the  specific 
diflSreilces  may  none  the  less  play  a  positive  part  in 
the  process.  Though  they  ^  not  help  to  bring  about 
reproduction,  they  modify  thS  nature  of  what  is  repro- 
duced. A  thin  thread  of  smoke  suggests  a  small  fire ;  a 
large  volume  suggests  a  big  fire.  Smoke  on  a  moorland 
and  smoke  rising  from  a  house  in  London  both  suggest 
fires,  but  with  very  important  differences.  The  repro- 
duction is  due  to  their  identical  character ;  the  difference 
in  what  is  reproduced  is  due  to  their  different  mental 
setting. 
^  Now  in  the  reproduction  of  similars  the  points  of 
divergence  between  the  reproducing  presentation  and 
that  which  is  reproduced  play  no  positive  part  in  deter- 
mining the  reproduction.  The  partial  identity  of  personal 
appearance  between  a  man  whom  I  meet  casiially  and  the 
Duke  of  Wellington  calls  up  in  my  mind  the  idea  of  the 
Duke.  But  this  idea  is  not  transformed  in  a  special 
manner  by  the  divergent  characters  which  distinguish  the 
man  before  me  from  the  victor  of  Waterloo. 
\\  We  must,,  at  this  point,  distinguish  between  the  actual 
reproduction  of  similars  and  the  processes  which  f  i-equently 
follow  on  it.  When  one  presentation  has  called  up  another 
similar  to  it,  the  mind  may  proceed  to  compare  them,  and 
it  may  make  the  partial  identity  which  is  discernible 
between  them  the  basis  for  working  out  a  parallelism  in 
other  respects  by  means  of  further  processes.  The  re- 
lation of  an  apple  to  the  earth  reminds  Newton,  according 
to  the  familiar  legend,  of  the  relation  of  the  moon  to  the 


formerly  was  hung,  the  seriee  of  portraits  of  which  i^ 
then  formed  a  part,  and  perhaps  many  circumstsnceB 
and  events  that  have  been  accidentally  cotmect«d  witli 
it,  why  does  it  suggest  one  of  these  .  .  .  rather  than  the 
others?"'  Stated  in  symbolic  terms,  the  question  is  as 
follows :  If  a  has  become  assocJAted  with  It,  e,  and  d, 
BCTerally,  why  on  any  giren  occasion  should  It  recall 
one  of  these.  6,  in  preference  t«  the  others?  \Brown 
enumerates  a  number  of  special  circumstances,  depend- 
ing on  the  conditions  under  which  the  association  baa 
been  originally  formed./  The  greater  and  more  pro- 
longed the  attention  given  to  a  and  b  and  to  their 
connexion  at  the  time  they  became  associated,  the  firmer 
will  be  the  association,  and  the  stronger  the  tendency  of 
a  to  recall  b.  Again,  the  frequency  with  which  a  and  b 
have  been  previously  combined  is  a  rery  important  factor. 
"It  is  thus  we  remember,  after  reading  them  three  or 
four  times  over,  the  verses  which  we  could  not  rep^t, 

•/the  Hymian  Mittd,  vol  ii.,  pp. 
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when  we  had  read  them  only  once."  ^  We  must  also  take 
account  of  the  recency  of  the  association.  "  Immediately 
after  reading  any  single  line  of  poetry,  we  are  able  to 
repeat  it,  though  we  may  have  paid  no  particular  atten- 
tion  to  it ;  in  a  very  few  minutes,  unless  when  we  have 
paid  particular  attention  to  it,  we  are  no  longer  able  to 
repeat  it  accurately,  and  in  a  very  short  time  we  forget  it 
altogether.'*'  Lastly,  much  depends  on  whether  h  has 
been  associated  in  a  similar  way  with  other  objects  besides 
a,  "  The  song,  which  we  have  never  heard  but  from  one 
person,  can  scarcely  be  heard  again  by  us  without  recall- 
ing that  person  to  our  memory ;  but  there  is  obviously 
much  less  chaiioe  of  this  particular  suggestion,  if  we 
have  heard  the  same  air  and  words  frequently  sung  by 
others."  •  As  Dr.  Ward  remarks,  "  the  average  English- 
man is  continually  surprised  without  his  umbrella,"  ^  just 
because  the  weather  is  so  changeable  that  no  fixed  asso- 
ciation can  be  formed. 

These  conditions  are  important.  But  other  equally 
important  factors  are  to  be  found,  not  in  the  conditions 
under  which  associations  have  been  previously  formed,  but 
in  the  total  mental  state  at  the  time  when  revival  takes 
place.  Those  objects  tend  to  be  ideally  re-instated  which 
are  relevant  to  the  general  trend  of  mental  activity  at  the 
moment  of  recall.  The  sight  of  rain  will  suggest  an 
umbrella  if  we  are  intending  to  go  out ;  otherwise  it  may 
only  suggest  the  idea  of  somebody  else  getting  wet.  If 
our  minds  are  occupied  with  scientific  discussion,  the 
word  proofs  will  suggest  one  group  of  ideas ;  if  we  are 
engaged  in  preparing  a  book  for  the  press,  it  will  suggest 
something  quite  different. 

»  Op.  cU.,  p.  273.  *  Ibid,,  p.  274.  »  Ihid. 

*  Enoyolopaedia  article,  p.  63. 


offered  various  pointa  of  interest.  Those  which  formed 
the  turning  points  of  mj  thought  are  easily  assigned.  Tbe 
gong  was  momentarily  the  moat  interesting  part  of  tbe 
clock,  because  from  having  begun  with  a  beautiful  tone, 
it  bad  become  discordant  and  aroused  disappointment. 
But  for  this  the  clock  migbthave  suggested  the  friend  who 
gave  it  to  me,  or  any  one  of  a  thousand  circumstances  con- 
nected with  clocks.  The  jeweller's  shop  su^ested  tJie 
studs,  because  they  alone  of  all  it-s  contents  were  tinged 
with  tbe  egoistic  interest  of  possession.  This  interest  in 
the  studs,  their  value,  made  me  single  ont  the  material  aa 
its  chief  source,  etc.,  to  the  end." ' 

§  6.  Ideal  Conitmotion. — We  have  seen  in  the  last 
section  that  the  total  mental  state,  at  the  time  at  which 
ideal  revival  takes  place,  is  a  most  important  factor  in 
determining  what  ideas  shall  be  revived.  We  have  now 
to  add  that  the  ideally  revived  objects  are  in  various  man- 
ners and  degrees  modified  and  transformed  by  the  condi- 

'  James,  Prineiplat,  voL  i. ,  p.  573. 
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tions  under  which  their  re-instatement  takes  place.  They 
enter  into  new  combinations  and  acquire  new  relations,  so 
that  they  appear  under  fresh  aspects.  If  in  the  past  the 
sight  of  a  house  has  become  associated  with  the  ideal  repre- 
sentation of  a  person  living  in  it,  whenever  I  see  or  think 
of  the  house  I  shall  tend  to  think  of  the  person  inside  it. 
Supposing  that  I  see  the  house  on  fire,  or  hear  that  it  is 
on  fire,  the  ideal  representation  of  the  person  who  lives  in 
it  will  be  transformed  by  the  special  circumstances  of  the 
case.  I  shall  think  of  him  as  in  danger  of  being  burnt. 
The  same  transforming  influence  also  comes  into  play  in 
association  of  similars.  A  draper  serving  at  the  counter 
may  remind  me  by  his  personal  appearance  of  Napoleon ; 
but  the  special  circumstances  will  tend  to  make  me  think 
of  Napoleon  in  a  special  way.  My  mind  will  dwell  on  the 
contrast  between  the  life  of  the  great  conqueror  and  that 
of  the  man  before  me. 

In  these  instances,  the  object  ideally  recalled  is  modified 
by  the  relations  into  which  it  enters  at  the  time  of  its 
recall.  In  some  manner  or  degree,  this  always  takes 
place.  But  there  is  another  kind  of  transformation  which 
becomes  prominent  only  under  special  conditions.  The 
ideally  revived  object  may  not  only  be  modified  by  the 
new  relations  into  which  it  enters ;  it  may  require  to  be 
modified  as  a  pre-condition  of  its  entenng  into  these  rela- 
tions. The  nature  of  any  whole  is  determined,  not  merely 
by  the  nature  of  its  constituent  parts,  but  also  by  the 
form  of  their  combination.  Now  suppose  that  we  have  two 
terms  h  and  d  so  related  as  to  form  a  whole  hd.  If  the 
relation  which  constitutes  this  whole  is  to  be  maintained 
while  one  of  its  constituents  is  altered,  it  may  be  necessary 
for  the  other  constituent  to  be  changed  in  a  corresponding 
manner.  If  instead  of  h  we  substitute  fi,  we  must  substi- 
tute 3  instead  of  d.    A  familiar  illustration  is  supplied  by 


uue  [tie  lorm  o  insieaa  oi  a. 

A  simple  instance  "  is  supplied  hj  the  singiog  or  mental 
repetition  of  a  tune  in  a  different  kej  from  that  in  whicli 
it  has  been  previously  heard.  The  absolute  pitch  of  the 
notes  is  determined  by  the  keynote,  which  may  vary.  The 
identity  of  the  tune  is  preserved  by  correspondence  in  the 
transitions  between  the  notes."  '  To  take  an  example  of  a 
very  common  type,  suppose  that  the  sight  of  a  piece  of 
augar  arouses  the  ideal  representation  of  its  sweetness.  It 
is  this  special  piece  of  sugar  as  seen  by  me  at  this  moment 
which  recalls  the  sweet  taste.  The  special  conditions 
operative  at  the  moment  of  reproduction  ent«r  into  and 
modify  process  and  result.  "  If  the  sugar  seen  is  beyond 
my  reach,  then  the  sweetness  suggested  is  a  sweetness 
beyond  my  reach,  though  in  all  my  past  eiperieuces  the 
sugar  may  have  been  easily  attainable."'  "Mr.  Llojd 
Morgan  tells  a  story  of  a  little  boy  who  '  after  gazing 
intently  at  a  spirited  picture  of  a  storm  at  sea  with  a  ship 

'  Analytic  P»ye.hology,  vol.  ii.,  p.  67. 
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being  struck  by  lightning,  asked,  Mother,  why  doesn't  it 
rumble  P '  Now,  what  kind  of  a  rumble  was  in  this  case 
actually  suggested  to  the  boy  ?  Was  it  anything  in  the 
nature  of  a  literal  reproduction  of  any  thunder-clap  which 
he  had  ever  heard  ?  If  he  had  heard  an  actual  peal  of 
thunder  at  the  moment,  this  would  not  have  fitted  itself 
in  as  a  natural  complement  of  the  painted  scene.  If  his 
mother  had  told  him  that  painted  lightning  could  only  be 
accompanied  by  painted  thunder,  the  answer  would  in  all 
probability  have  appeared  to  him  a  satisfactory  one.*'  ^  A 
little  girl,  playing  with  a  doll,  treats  it  as  if  it  were  a  baby. 
The  doll  becomes  a  centre  from  which  a  train  of  associated 
ideas  starts,  analogous  to  those  which  would  be  suggested 
by  a  liying  child.  But  the  fact  that  she  has  not  to  deal 
with  a  living  child,  but  only  with  a  doll,  makes  a  differ- 
ence. She  puts  food  to  its  mouth,  but  does  not  expect  the 
food  to  be  swallowed."  She  would  certainly  be  very  much 
startled  if  it  actually  began  to  cry.  The  train  of  idlmjs  con- 
nected with  babies  is  reproduced  only  in  analogue. 

In  these  examples,  the  relations  which  determine  the 
ideal  construction  are  revived  by  association.  But  in 
other  cases,  the  form  of  combination  is  entirely  determined 
by  the  predominant  interest  at  the  moment  at  which 
revival  takes  place;  so  that  objects  are  brought  into 
relations  in  which  they  have  never  occurred  before.  If  a 
man  is  in  the  mood  for  making  puns,  or  for  drawing 

»  Ibid.,  p.  46. 

'*' Some  children,  it  seems,  have  a  way  of  putting  food  on  the 
floor  near  the  doll ;  others  go  further,  and  hold  the  food  long  to  the 
doll's  mouth ;  or,  insisting  on  a  still  more  realistio  performance, 
break  out  some  of  its  teeth,  and  push  the  food  into  the  mouth  with 
a  pin.  Others,  again,  stopping  short  of  such  violent  realism,  oover 
the  unreality  by  a  dodge,  as  when  one  child,  after  holding  the  food 
to  the  doll's  mouth  for  a  while,  slipped  it  down  its  neck."  Sully, 
article  on  **  Dollatry,"  Contemporary  Review,  Jan.  1899. 


form  of  the  syllogiBm.  In  many  minds,  and  especialljr  in 
those  which  are  saturated  with  the  study  of  He^,  a  special 
form  of  transition  is  favoured,  which  conBists  in  a  triple 
movement,  passing  from  a  one-sided  view  of  the  case  to  the 
opposite  one-sided  view,  and  then  to  a  more  couiprehenaiva 
view  which  embraces  the  two  extremes  in  harmony. 

Sometimes  the  modification  needed  to  adapt  the  material 
supplied  by  association  from  past  experience  to  its  place  in 
a  new  context  takes  place  in  the  proceaa  of  rerival  itself  bo 
that  no  further  readjustment  is  required.  The  inveterate 
punster,  for  instance,  may  find  himself  mispronouncing  a 
word  without  previously  thinking  of  the  right  pronunci- 
ation or  recognising  that  this  requires  to  be  altered  for 
the  purpose  of  the  pun.  The  same  holds  for  the  recall  of 
the  successive  notes  of  a  tune  when  it  is  transposed  from 
one  key  into  another. 

In  the  "  inspired  "  work  of  genius,  e.g.  the  musical  com- 
positions of  Mozart,  ideas  emerge  of  themselves  in  a  form 
already  adapted  to  their  place  in  the  growing  context 
of  ideal  construction.      But  in   ordJnarjr   thinking,  the 
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materials  initiallj  supplied  by  the  plaj  of  association,  for 
the  most  part,  require  to  be  re-moulded  before  thej  can 
be  -woven  into  the  relational  scheme.  A  high  and 
smooth-barked  tree  has  to  be  climbed.  To  think  of  steps 
does  not  of  itself  furnish  an  ideal  path  to  the  desired  end. 
Thej  must  be  steps  of  a  special  kind  produced  in  a  special 
waj,  e,g,  steps  cut  successively  in  the  bark  by  means  of  a 
knife,  so  that  those  first  made  maj  be  used  in  order  to 
make  those  higher  up. 

Or,  to  take  an  instance  of  a  different  kind,  the  novel 
writer  is  ever  on  the  outlook  for  scenes,  incidents  and 
traits  of  character  which  may  turn  out  useful  to  him  in 
his  literary  work.  He  thus  stores  his  mind  with  materials 
which  the  play  of  association  will  present  to  him  as  they 
are  required.  But  in  actually  using  them  he  will,  in 
general,  have  to  select  and  recast  them  so  as  to  fit  them 
into  the  development  of  his  story. 

A  word  in  conclusion  as  to  the  ultimate  nature  of  ideal 
construction.  It  is  a  common-place  that  the  power  of  the 
mind  to  frame  for  itself  new  ideas  is  never  creation  oiit 
of  nothing,  but  always  consists,  as  Locke  maintained,  ia 
separating  and  re-combining  in  fresh  ways  a  material  al- 
ready at  its  disposal.  But  such  words  as  "  combining  *'  and 
"  separating**  contain  metaphors  derived  from  the  workman- 
ship of  human  beings  in  the  material  world,  the  quarrying 
of  stones,  the  building  of  houses,  the  chiselling  of  statues, 
and  so  forth.  What  is  the  real  nature  of  the  mental  pro- 
cesses which  are  thus  metaphorically  described  ?  It  con- 
sists, we  may  answer,  in  the  transition  from  the  appre- 
hension of  the  actual  to  the  thought  of  the  possible. 

Possibility  is  essentially  bound  up  with  the  existence  of 
kinds  or  classes.  Wherever  a  number  of  different  objects 
share  a  common  nature  but  exemplify  this  common  nature 
each  in  its  own  special  way,  these  special  determinations 


experience  the  variatioa  is  confined  within  definite  limits. 
The  limits  are  not,  however,  imposed  by  the  general 
character  itself  or  hj  the  shape  and  proportions  of  the 
human  body.  Kence  I  can  think  of  a  man  being  a  mile 
high  or  even  picture  him  with  his  feet  on  the  ground  and 
his  head  in  the  clouds.  These  examples  illustrate  the 
essential  nature  of  all  ideal  construction.  It  consists 
always  in  the  discovery  of  fresh  possibilities,  possibilities 
relative  to  this  or  that  general  condition  or  conditions. 

Viewed  in  this  light,  the  constructive  work  of  the  mind 
is  rather  a  finding  than  a  making  or  producing.  It  is  a 
finding  of  possibilities  which  have  not  been  apprehended 
as  actual.  It  is  only  on  the  side  of  immediate  experience 
that  it  can  be  regarded  as,  in  the  strict  sense,  a  production 
of  something  new.  When  we  imagine  a  golden  mountain, 
we  do  not  make  but  discover  the  shape  and  size  of  a  moun- 
tain as  among  the  possible  variations  of  shape  and  size  in 
general ;  similarly,  we  do  not  make  but  discover  gold  as 
one  of  the  alternative  materials  capable  of  having  such  size 
and  shape.    But  if  we  brii^  before  our  minds  this  possible 
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altematiye  by  means  of  a  mental  picture,  the  mental  pic- 
ture is  a  relatively  new  immediate  experience.  Both  it  and 
the  mental  disposition  which  it  leaves  behind  are  deter- 
mined bj  our  activity  in  attending.  They  are  the  work- 
manship of  the  mind  and  products  of  mental  construction. 

§  6.  Obstmctions  in  the  Flow  of  Ideal  Aotiyity.— Ideal 
activity,  like  perceptual  activity,  may  be  successful  or 
unsuccessful.  In  so  far  as  it  is  unsuccessful,  it  tends,  like 
perceptual  activity,  to  persist  with  variation  of  procedure. 
The  tendency  is  of  course  proportioned  to  the  strength  of 
the  interest  involved. 

The  conditions  which  obstruct  and  delay  the  flow  of 
ideas  are  of  various  kinds.  The  hitch  may  occur  either  on 
the  reproductive  or  on  the  constructive  side  of  the  process. 
When  it  occurs  on  the  reproductive  side,''it  b  merely  what 
is  called  a  failure  to  remember ;  as  when  we  find  ourselves 
unable  to  recall  the  name  of  a  person  or  the  title^f  a  book. 
If  we  are  sufficiently  interested,  such  failure  is  followed  by 
a  more  or  less  prolonged  effort  to  recollect. .  In  this  effort 
we  vary  our  procedure,  using  all  the  means  which  present 
themselves.  Supposing  it  is  the  name  of  a  person  we  are 
endeavouring  to  recall.  We.try  various  clues  in  succession. 
We  fix  attention  on  objects  and  circumstances  connected 
with  the  person.  We  perhaps  inquire  of  a  bystander,  or 
look  in  a  book;  or  go  through  a  list  of  names  on  the 
chance  that  we  may  hit  on  the  right  one.  As  in  perceptual 
process,  there  is  persistency  with  varied  effort. 

When  the  hitch  occurs  on  the  constructive  side,  the 
mental  processes  which  are  directed  to  overcome  it  may  be 
extremely  complex.  The  guessing  of  riddles  furnishes  a 
good  example.  We  have  ideally  to  reproduce  something 
which  shall  satisfy  all  the  conditions  of  the  riddle. 
Certain  relations  are  given,  and  we  have  to  find  another 
term  which  shall  fit  iu  with  these  in  a  harmoniouB  whole. 


letting  himself  down  from  a,  height  hy  means  of  a  rope 
may  be  familiar  to  him  by  paat  eiperience :  but  in  this 
case  he  has  no  rope.  What  he  needs  therefore  is  soue- 
thing  which  will  take  the  place  of  a  rope — something  which 
will  fit  into  his  ideal  scheme  as  the  rope  would  if  he  had 
it.  He  may  proceed  to  think  of  various  eipedient«,  and 
he  may  at  last  light  on  the  idea,  of  using  bis  sheets  and 
blankets.  The  first  time  this  sug^stion  occurs  to  him,  it 
may  not  help  him  out  of  his  difficulty,  but  it  comes 
nearer  to  what  he  wants  than  anything  else  he  has  thought 
of ;  therefore  his  mind  tends  to  dwell  on  it,  and  to  gire 
it  a  new  shape  which  will  suit  his  purpose.  At  last  he 
hits  on  the  idea  of  tearing  up  the  sheets  and  twisting 
them  into  a  rope.  Of  course  we  are  supposing  that  our 
supposed  prisoner  has  not  already  heard  of  this  expedient. 
We  may  assume  that  he  is  the  first  man  who  invented  it. 
In  this,  as  in  similar  instances,  association  by  similarity 
plays  an  important  part.  His  own  case  calls  up  to  the 
mind  of  the  man  analogous  cases  in  which  ropes  have 
been  used.  He  then  proceeds  to  work  out  his  own  oase 
on  paraJlel  lines,  in  so  far  as  the  cirgumstances  will  admit. 


CHAPTER   III. 


Memory. 


§1.  Definition  of  Memory. — Sometimes  the  word  memot^ 
is  used  as  synonymous  with  retentiveness  in  general.  This 
application  of  the  term  is  inconveniently  wide.  It  is 
better  to  confine  it  to  ideal  reyiral,  so  far  as  ideal  reyival 
is  merely  reproductire,  and  does  not  involve  transformation 
of  what  is  revived  in  accordance  with  present  conditions. 
This  reproductive  aspect  of  ideal  revival  is  best  exemplified 
in  those  cases  in  which  the  controlling  interest  reqtdres  the 
objects  of  past  experiences  to  be  re-instated  as  far  as  pos- 
sible in  the  order  and  manner  of  their  original  occurrence. 
Hence  the  word  memory  is  applied  with  special  appropriate- 
ness to  these  cases.  A  witness  giving  evidence  in  a  law- 
court  is  a  typical  example.  His  mind  is  bent  on  recalling 
past  objects  and  events,  as  they  actually  occurred  in  his 
previous  experience^  omitting  the  inferences  which  he  has 
subsequently  drawn  from  them,  or  is  inclined  to  draw  at 
the  present  moment.  The  inferences  which  he  drew  from 
them  when  they  occurred  he  recalls  as  far  as  possible  only 
as  inferences,  and  not  as  actual  percepts. 

The  witness  in  a  law-court  recalls  his  own  personal 
experiences  as  far  as  possible  in  the  same  time-relations  in 
which  they  actually  occurred.  This  may  be  called  remirUs- 
eenee  or  personal  memory ;  but  there  is  a  large  class  of 
cases  in  which  memory  is  impersonal.  What  is  remembered 
in  these  instances  is  the  knowledge  acquired  by  personal 
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irrelevant.  The  process  ia  quite  analogous  to  the  forma- 
tion of  habits  of  thinking  and  acting.  As  in  the  forma- 
tion of  habit,  two  distinct  conditions  are  inyolTed:  The 
first  is  reteativeness ;  the  second  lies  in  the  essential 
nature  of  conation,  according  to  which  conative  processes 
cease,  if  and  so  far  as  their  end'is  attained.  This  holds 
good  even  in  learning  b^  rote.  In  learning  hj  rote  the 
dates  of  accession  and  death  of  the  kings  of  England,  a 
boj  will  go  over  them  ^ain  and  again  in  his  book,  and 
will  again  and  again  attempt  to  repeat  them  ;  but  in  the 
loi^  run  he  will  forget  these  particular  incidents.  He  will 
foi^t  his  successive  attempts  to  "  commit  to  memory  " 
and  his  occasional  failures  and  errors  in  attempting  to 
reproduce. 

§2.  Good  and  Bad  Memory.— The  marks  of  a  good 
memorj  are,  (1)  The  rapidity  with  which  the  power  of 
recalling  an  experience  is  acquired  ;  (2)  The  length  of 
time  during  which  the  power  of  remembering  lasts  without 
being  refreshed;  (3)  The  rapidity  and  accuracy  of  the 
actual  revival.  Some  persons  can  learn  quickly  and  easily, 
but  soon  forget;  others  take  a  long  time  to  learn,  but.  also 
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retain  for  a  long  time  what  they  have  onoe  learned.  Even 
when  memory  is  retentive,  so  that  what  is  once  learned  is 
not  easily  forgotten,  there  may  yet  be  slowness  and  hesi- 
tancy in  the  actual  process  of  reminiscence. 

As  a  fourth  mark  of  good  memory,  we  may  mention  its 
serviceahleness,  or  in  other  words  the  readiness  with  which 
it  reproduces  what  is  relevant  to  the  prevailing  interest  of 
the  moment.  A  memory  may  be  extremely  extensive  with- 
out being  in  this  sense  serviceable.  Dominie  Sampson's 
mind,  for  instance,  was  like  "  the  magazine  of  a  pawnbroker, 
stowed  with  goods  of  every  description,  but  so  cumbrously 
piled  together,  and  in  such  total  disorganisation,  that  the 
owner  can  never  lay  his  hands  on  any  one  article  at  the 
moment  he  has  occasion  for  it."  ^  Those  who  cram  for 
examinations  often  realise  this  in  a  painful  manner.  So 
long  as  the  questions  are  straightforward,  so  that  the 
answers  may  be  taken  directly  from  the  books  they  have 
used,  they  may  find  no  difficulty.  But  as  soon  as  a  ques- 
tion is  asked  which  requires  them  to  record  their  acquired 
knowledge  in  a  different  order  and  manner  from  that  in 
which  it  is  given  in  their  text-book,  they  break  down. 
The  materials  for  an  answer  may  really  be  contained  in 
what  they  have  learned,  and  yet  they  may  not  be  able  to 
recall  what  is  wanted,  because  the  particular  question  has 
never  been  associated  in  their  minds  with  the  particular 
answer. 

The  rapidity  with  which  the  power  of  recalling  is 
acquired  depends  to  a  large  extent  on  the  keenness  of  the 
interest  attaching  to  the  original  experience.  Much  that 
attracts  attention  only  transiently  and  faintly  fails  to  be 
remembered  at  all.  It  is  to  be  noted  that  we  tend  to 
remember,  not  only  what  is  in  itself  interesting,  but  also 

*  Otiy  Mannering,  oh.  xxxix. 
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Home  laiote  enow  remaricaDie  power  ot  memoty.  Ttiey  can 
for  instance  repeat  long  lists  of  disconnected  words  which 
tfaej  have  heard  only  once.  Probttblj  this  is  connected 
with  the  fact  that  the  rnn^  of  interest  in  tho  idiot  i»^ 
excoBsively  narrow  and  correapondinglj  concentrated. 
They  are  scarcely  capable  of  apprehending  any  relations 
except  those  of  bare  contiguity  in  time  and  space.  Hence 
their  remarkable  powers  of  recalUng  series  of  objects  which 
are  only  connected  in  this  manner.  There  are  no  other 
divergent  lines  of  aaaociation  to  compete  with  those  which 
are  formed  by  the  mere  sequence  of  external  impressions. 

Differences  in  the  length  of  time  during  which  the  power 
of  recall  is  retained  also  depend  largely  on  interest.  It  is 
to  be  remarked  that  the  kind  of  interest  which  facibtates 
the  acquisition  of  memory  is  not  necessarily  the  same  as 
that  which  is  most  effective  in  causing  its  permanent  re- 
tention. The  barrister  learns  the  facts  bearing  on  a  par- 
ticular case,  but  rapidly  forget*  many  of  them,  which  have 
only  a  transient  interest,  when  the  case  is  over.  The 
properly  legal  aspect*  of  the  case,  on  the  contrary,  will  tend 
to  be  retained  because  he  has  in  them  a  permanent  interest. 
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Another  yerj  important  factor  in  determining  duration 
of  the  power  of  recall  is  the  frequency  with  which  the  re- 
membered experience  has  been  repeated.  A  boj  learning 
a  passage  bj  heart  will  go  over  it  again  and  again  imtil  he 
has  thoroughly  stamped  it  in.  Differences  in  the  reten- 
tiveness  of  memory  which  are  not  traceable  either  to 
interest  or  to  frequent  repetition  must  be  referred  to 
congenital  constitution.  Here  again  it  is  doubtful  how 
far  congenital  constitution  can  favour  memory  without 
favouring  interest. 

The  conditions  on  which  serriceableness  depends  are 
of  a  different  kind.  A  man  who  can  readily  recall  what 
he  needs  at  the  time  he  needs  it  is  said  to  have  his  know- 
ledge well-arranged  or  organised.  The  mass  of  his  ac- 
quirements may  be  much  smaller  than  that  of  another 
man  whose  knowledge  takes  the  form  of  cumbrous  and 
disjointed  erudition.  Yet  his  memory  may  be  incom- 
parably more  effective  both  for  practical  and  theoretical 
purposes,  and  even  in  the  answering  of  examination  papers. 
To  understand  the  distinction  we  must  note  that  a  man 
may  be  perfectly  able  to  call  something  to  mind  when  a 
certain  prompting  cue  is  given,  and  quite  unable  to  do  so 
in  the  absence  of  this  cue.  I  may  be  quite  able  to  recall 
a  line  of  verse  if  I  have  first  heard  or  recalled  the  previous 
lines ;  but  I  may  be  quite  unable  to  recall  the  same  line  of 
verse  as  a  quotation  illustrating  some  point  in  which  I  am 
interested  at  the  moment.  The  reason  is  that  I  have  never 
thought  of  the  meaning  of  this  line  of  verse,  or  of  similar 
objects,  in  connexion  with  this  particular  point  or  similar 
points.  It  is  not  necessary  that  the  particular  line  of 
verse  should  have  been  thought  of  in  a  special  connexion 
for  it  to  be  recalled  in  this  connexion.  All  that  is  neces- 
sary is  that  the  general  kind  of  relation  involved  should 
be  more  or  less  familiar  to  the  mind.     I  may  for  instance 


Dusly  have  thought  of  other  similar  illustrationB.  The 
more  I  have  done  this,  so  as  to  familiariBe  myself  with  this 
kind  of  mental  transition,  the  more  readily  shall  I  be  able 
both  to  recall  old  iUustrations  and  to  produce  new  ones. 
Thus  we  may  say  that  the  serviceableness  of  memory 
depends  on  our  forming  the  right  kind  of  associations. 
The  tendency  of  ^i  to  recall  B  in  a  certain  kind  of  relation, 
r,  depends  on  our  having  previously  attended  to  A  and  B 
in  this  relation,  or  to  things  similar  to  A  and  B  in  similar 
relations. 

§  3.  Decay  of  Uemory  with  Lapse  of  Time. — Though 
particular  memories  last  for  various  periods  in  different 
cases  and  with  different  persons,  yet  it  is  the  general  law 
that  they  tend  to  die  away  in  course  of  time  if  they  are 
not  refreshed.  Professor  Ebbinghaus  has  made  eiperi- 
menf«  with  the  view  of  determining  the  quantitative 
relation  between  lapse  of  time  and  decay  of  the  power  of 
recall.  For  this  purpose  he  learnt  by  heart  lists  of  un- 
meaning syllables  of  three  letters  each  ;  each  list  contained 
from  twelve  to  thirty-six  syllables.     After  learning  a  list 
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so  as  to  be  able  to  repeat  it,  an  interval  of  time  was  allowed 
to  interveue  before  again  attempting  to  reaUl  the  syllables. 
Memory  had  in  the  interim  become  more  or  less  partial 
and  fragmentary.  The  point  of  the  experiment  was  to 
determine  the  amount  of  time  required  for  re-learning  the 
list  as  compared  with  the  time  originally  required.  This 
yields  a  measure  of  the  degree  of  decay  of  the  mental  dis- 
positions, and  shows  the  relation  between  decay  and  lapse 
of  time.  After  an  interval  of  20  minutes,  about  40  per 
cent,  of  the  original  time  was  required  for  re-learning, 
after  64  minutes,  about  56  per  cent.,  after  526  minutes, 
about  65  per  cent.,  after  two  days,  about  72  per  cent.,  and 
so  on.  From  this  we  see  that,  though  the  amount  of  decay 
increases  with  the  lapse  of  time,  yet  relatively  it  is  smaller 
the  longer  the  interval. 

§  4.  Variety  of  Memories. — ^In  ordinary  language  we 
speak  of  a  person  having  a  good  memory  for  nimibers 
but  a  bad  one  for  names,  a  good  memory  for  places 
but  a  bad  one  for  faces,  and  so  on.  Theoretically,  we 
must  carry  this  division  very  much  further.  As  memory 
consists  in  the  power  of  ideal  revival,  there  must  be  a 
relatively  separate  memory  for  every  experience  ideally 
revived.  There  must  not  only  be  a  separate  memory 
for  names,  but  a  separate  memory  for  each  particular 

name. 

But  ordinary  language  is  undoubtedly  right  in  recog- 
nising distinct  memories  for  general  departments  of 
experience.  Mozart  had  an  extraordinary  memory  for 
music  ;  but  he  may  have  been  very  bad  at  recalling 
numbers.  The  most  wonderful  memory  for  words  may 
be  accompanied  by  a  poor  memory  for  dates  and  events. 
These  differences  are  very  lai^ly  due  to  congenital  con- 
stitution; but  special  kinds  of  memory  may  also  be 
cultivated. 


practice  is  the  atteution,  and  not  tbe  power  of  recall. 
Professor  James  is  probably  right  in  maintaining  that 
"  all  improvement  of  memory  consists  in  the  improvement 
of  one's  habitual  method  of  recording  facts." '  It  is  tiio 
power  of  learning,  not  the  power  of  retaining,  which  is  in- 
creased by  practice.  "I  haTe,"  says  James,  "carefully 
questioned  several  mature  actors  on  the  point,  and  all  have 
denied  that  the  practice  of  learning  parts  has  made  any 
such  difFereuce  as  is  alleged.  What  it  has  done  for  them 
is  to  improve  their  power  of  ttvdying  a  part  systematically. 
Their  mind  is  now  full  of  precedents  in  the  way  of  intona- 
tion, emphasis,  gesticulation."*  There  can  be  little  doubt 
that  Professor  Jamea  is  right  in  assigning  increased  and 
better  directed  attention  aa  the  ultimate  cause  of  the  im- 
provement of  memory  by  practice.  The  endeavour  to 
remember  is  an  endeavour  to  att«nd ;  and  by  repeatod 
and  prolonged  attention  to  objects,  we  not  only  make  the 
traces  more  permanent  which  our  eiperience  of  them  leaves 

'  yVtncipiM  <!/■  Pryckolog!/,  vol.  i.,  p.  667. 
■  Ibid.,  p.  G(M. 
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behind  ;  we  also  bring  them  into  relation  with  other 
objects,  and  so  multiply  the  associations  which  maj 
severally  and  conjointly  contribute  to  their  revival. 

On  this  view,  the  power  of  retentiveness  is  bom  with 
each  individual  as  an  essential  part  of  his  general  physio- 
logical constitution.  It  is  "  a  physiological  quality,  given 
once  for  all  with  his  organisation,  and  which  he  can  never 
hope  to  change.  It  differs  no  doubt  in  disease  and  health ; 
and  it  is  a  fact  of  observation  that  it  is  better  in  fresh  and 
vigorous  hours  than  when  we  are  fagged  or  ill.  .  .  .  But 
more  than  this  we  cannot  say."  ^ 

In  order  to  understand  the  improvement  of  memory  by 
practice,  we  must  recur  to  a  point  already  explained  in 
discussing  the  revival  of  similars.  Similar  experiences, 
so  far  as  the  similarity  extends,  have  the  same  mental 
disposition  corresponding  to  them.  This  is  peculiarly 
clear  in  association  by  similarity.  One  man,  by  some 
similarity  in  his  personal  appearance,  may  remind  me 
of  another  ;  I  may  not  discover,  even  after  careful 
scrutiny,  what  the  point  of  resemblance  is.  It  has  not 
formed  a  separate  link  of  association.  Yet  the  disposi- 
tion left  behind  by  my  experience  of  the  one  person  has 
been  re-excited  by  the  sight  of  the  other.  The  dispositions 
left  behind  by  the  two  experiences  must  therefore  have 
some  common  factor.  They  must  partially  interpenetrate. 
In  general,  so  far  as  the  revival  of  similars  by  similars 
is  possible,  there  must  be  a  partial  coincidence  of  mental 
dispositions.  The  same  applies  to  association  by  conti- 
guity. If  P  recalls  y  because  b  and  c  have  been  associated, 
the  disposition  left  behind  by  h  must  be  partially  re-excited 
on  the  occurrence  of  fi ;  the  dispositions  left  behind  by  b 
and  P  cannot  therefore  be  absolutely  independent. 

>  Op,  cU.,  p.  604. 


§  6.  Hemory  and  Fast  Time. — There  is  one  most  impor- 
tBriit  aspect  of  memory  which  ve  have  not  touched  upon. 
When  we  remember  objects  or  events,  we  often  apprehend 
them  as  having  been  presented  tons  inourpastexperience. 
It  is  not  necesaarj  or  convenient  to  discuss  this  point  now. 
It  is  part  of  the  general  question  of  the  ori^n  and  deve- 
lopment of  the  ideal  representation  of  time-reUtioos,  which 
will  be  discussed  in  the  chapters  on  "  The  World  as  Ideal 
Construction  "  and  "  The  Self  as  Ideal  Gonatruction." 


CHAPTER  TV. 


Ideation,  Comparison,  and  Conception. 

§  1.  Ideal  Pre-arrangement  distrnguished  from  Percep- 
tual Fre-adjnstment. — Perceptual  activity  is  guided  bj  the 
actual  presence  of  perceived  objects.  It  is  true  that  per- 
ceptual activity  constantly  involves  pre-adjustment  of  the 
body  and  sense-organs  for  coming  impressions.  But  this 
pre-adjustment  is  directly  prompted  by  present  or  past 
impressions,  and  it  consists,  not  in  a  pre-determination  of 
the  future,  but  merely  in  an  appropriate  waiting  attitude. 
The  only  means  by  which  the  perceptual  consciousness  can 
control  the  course  of  its  experience  is  through  actual  bodily 
movement.  But  no  bodily  movement  can  overleap  a  period 
of  time.  The  most  a^ile  animal  cannot  take  a  spring  into 
the  future.  But  in  trains  of  ideas  we  can  transport  our- 
selves into  the  future.  We  can  begin  by  the  ideal  antici- 
pation of  the  end,  and  we  can  move  freely  to  and  fro  over 
the  series  of  links  intervening  between  end  and  starting 
point.  Thus,  if  we  meet  a  difficulty  midway  in  the  series, 
we  need  not  provide  for  that  difficulty  at  the  point  where  it 
emerges.  We  may  go  backward  to  an  earlier  stage  or  even 
to  the  beginning,  and  there  make  a  suitable  re-arrangement. 
It  is  plain  that  the  process  admits  of  all  kinds  of  variations, 
and  re-adjustments  of  part  to  part,  which  are  impossible 
for  perceptual  consciousness. 

§  2.  Conoeptnal  Analysis  and  Synthesis. — ^All  ideational 
activity  as  compared  with  perceptual  activity  involves  somo 
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Similarly,  a  bag  of  Eovereigns  might  ataud  either  for  wealth, 
or  a  miBer,  or  the  Bank  of  England.  The  mental  picture 
of  a  spade  might  stand  either  for  the  act  of  digging,  for  a 
garden,  for  a  nawj,  or  for  a  grave-digger.  But  the  mere 
indeterminateDess  of  the  mental  image  is  Tery  far  from 
explaining  the  beginnings  of  general  ideas.  We  gire  an 
easeatiaJly  inadequate  view  of  the  generalising  function 
of  thought,  when  we  dwell  exclusively  on  what  it  omits. 
Thia  negative  aide  of  the  process  has  for  its  indispensable 
correlate  a  positive  side.  In  any  train  of  thought,  we  are 
under  the  guidance  of  a  controlling  intorest  constructing 
an  ideal  whole.  Each  of  the  several  ideal  reproaentationa 
which  successively  emerge  contributes  its  part  to  this  ideal 
structure.  The  details  of  actual  perception  which  are 
omitted  in  the  ideal  representation  are  omitted  because 
they  will  not  fit  in  to  our  ideal  combinations.  We  can  no 
more  use  the  complete  details  of  actual  perception  in  build- 
iug  up  our  mental  structure  than  we  can  use  unhewn  stonea 
in  building  a  house.  But  in  this  account  of  the  matter  it 
is  iudirectly  implied  that  the  iudeterminatenesa  of  ideal 


§  2]     IDEATION,  COMPARISON,  AND  CONCEPTION.      687 

representation  is  compensated  for  by  another  kind  of 
determination.  What  is  vague  and  indefinite  in  the  several 
images  and  their  meanings  is  made  relatively  definite  and 
complete  by  the  combination  of  ideas  as  the  train  of  thought 
advances.  What  is  wanting  in  the  several  ideas  is  sup- 
plemented by  their  relations  to  each  other  in  the  ideal  whole. 
Thus  we  have  side  by  side  a  process  of  analysis  and  one  of 
synthesis.  By  the  process  of  analysis,  the  concrete  detail 
of  actual  sense-perception  is  broken  up,  and  certain  aspects 
of  it  selected.  Ain  contrast  with  the  concrete  totality  of 
perception,  these  partial  aspects  have  a  more  or  less  general 
or  conceptual  character.  The  analysis  may  therefore  be 
called  conceptual  analysis,  and  the  corresponding  synthesis, 
conceptual  synthesis,  \  By  conceptual  synthesis,  the  partial 
aspects  are  recombined  into  a  new  whole.  Similarly,  in 
building  a  house,  we  have  first  to  go  to  the  quarry  and 
detach  the  single  stones  from  it,  afterwards  hew  them  into 
shape  and  then  build  with  them  a  new  structure.  This 
may  be  illustrated  by  the  simple  recall  of  a  series  of  events 
in  the  order  in  which  they  actually  occurred  in  sense-ex- 
perience, or  of  a  number  of  objects  in  the  order  in  which 
they  were  actually  presented  in  space.  The  word  now  and 
the  word  here  have  different  meanings  from  the  point  of 
view  of  sense-perception  and  of  ideal  recall.  From  the 
point  of  view  of  sense-perception  the  word  now  always 
means  the  actual  moment  of  sensation,  and  here  means  the 
direct  presence  of  an  object  to  our  percipient  organism,  as 
immediately  revealed  by  the  sensation  which  it  produces. 
But  in  ideally  recalling  a  series  of  events  in  time,  or  a 
grouping  of  objects  in  space,  actual  sensation  is  absent, 
and  can  no  longer  serve  as  a  distinguishing  mark  of  what 
is  now  present  or  what  is  here  present.  The  individualising 
details  of  present  perception  are  to  a  very  large  extent 
absent  from  the  ideal  reproduction.     The  now  and  the  here 


i 


event  by  its  relation  to  others  in  a  series.  The  word  naia 
becomes  purely  relative  in  its  application.  Any  part  of 
the  series  may  be  r^arded  as  a  now  in  relation  to  what 
comes  before  it  and  what  comes  after  it.  Similarly,  by 
changing  the  point  of  view,  any  part  of  the  series  which 
was  previously  regarded  as  a  now,  may  become  a  then.  It 
all  depends  upon  our  point  of  departure.  If  we  mentally 
pass  from  an  earlier  part  of  the  train  to  a  later,  what  was 
previously  a  mno  becomes  a  then,  what  was  previously 
future  becomes  present  or  past,  and  so  on. 

This  example  is  typical.  In  all  trains  of  ideational 
thinking,  the  several  parts  are  made  definite  and  deter- 
minate by  their  relations   within  the  ideal  whole  which 

>  I  have  gnpposed  thla  traia  of  ideaa  to  take  place  by  meanB  of  a 
aeries  of  visual  images.  I  have  done  go  because  the  treitlmeot  of 
the  functiun  of  language  is  teserVL-d  for  the  next  diiptor.  But  aa 
a  matter  of  fact  most  people  would  naturally  recall  a  series  of  past 
events  in  the  way  of  verbal  description,  either  oa  a  substitute  for, 
or  an  accompaniment  of,  verbal  imagery.  It  ia  the  peculiarity  of 
worda  lliat  they  are  indeterminate  in  their  meaning,  not  in  their 
tutureas  mental  imngcs. 
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is  being  constructed.  In  this  way  the  concrete  deter- 
minatenesB  of  sense-perception  is  replaced  by  a  new  kind 
of  determinateness,  that  which  is  due  to  caneepiual 
synthesis.  In  this  sense  we  may  adapt  the  dictum  of 
Hegel,  that  thought  passes  always  from  the  abstract  to 
the  concrete.  One  abstraction  combines  with  and 
supplements  another,  so  as  to  make  the  whole  more  and 
more  concrete.  The  concreteness  thus  attained  is  of 
course  different  in  kind  from  that  of  actual  perception, 
and  must  always  fall  short  of  it.  But  it  is  at  least  equally 
true  that  the  concreteness  of  actual  perception  falls  short 
of  that. which  is  attained  by  ideal  synthesis.  In  the  pro-' 
cess  of  ideal  synthesis  distinctions  and  relations  are 
apprehended  of  which  sense-perception  can  never  become 
aware.  By  ideal  combination  the  world  comes  to  be 
presented  as  a  unified  system  of  which  only  a  very  small 
part  is  ever  actually  present  to  the  senses  of  an  individual 
percipient.  Thus  sense-perception  is  fragmentary  as 
compared  with  ideal  combination,  and  in  this  sense  is  less 
concrete. 

§  3.  Comparison. — ''The  growing  mind,  we  may 
suppose,  passes  beyond  simple  perception  when  some 
striking  difference  in  what  is  at  the  moment  perceived 
is  the  occasion  of  a  conflict  of  presentations.  The 
stalking  hunter  is  not  instantly  recognised  as  the 
destroying  biped,  because  he  crawls  on  all  fours:  or 
the  scarecrow  looks  like  him,  and  yet  not  like  him,  for, 
thoiigh  it  stands  on  two  legs,  it  never  moves.  There  is 
no  immediate  assimilation;  percept  and  idea  remain 
distinct  till,  on  being  severally  attended  to  and  compared, 
what  is  there  is  known  in  spite  of  the  differences."  * 

*  Ward,  article  "Psychology"  in  Eheydopatdia  Britannica^ 
ninth  edition,  xx.,  p.  78. 


in  spito  of  their  Bimilarity,  or  in  whioli  different  things 
^ree  in  spite  of  their  diversity,  and  also  a  fixing  of  tha 
precise  nature  of  thia  agreement  or  difference.  If  an 
unpalatable  moth  resembles  in  its  markinga  a  palatable 
moth,  a  bird  will  be  apt  to  confuse  them,  and  so  meet 
with  disagreeable  diaappointment.  The  bird  m^ht  con- 
ceivably attempt  to  overcome  the  difiBcuIty  by  setting  a 
specimen  of  the  diaagreeable  species  side  bj  side  witJi 
ond  of  the  agreeable  species,  and  then,  examining  them 
alternately,  might  consider  first  one  character  and  then 
another  of  each,  so  as  to  find  out  distinguishing  diffe- 
rences. Or  ^;ain,  without  bringing  the  two  actual  objects 
together,  it  might  examine  the  one  aa  perceived  and  the 
other  as  ideally  represented,  and  go  through  the  same  pro- 
cess. This  would  be  much  harder  because  it  would  require 
a  strong  and  persistent  effort  to  keep  before  the  mind  a 
sufficiently  accurate  idea  of  tlie  absent  object.  Now  the 
supposed  case  of  the  bird  actually  confronting  the  two 
objects,  alternately  scrutinising  each,  and  passing  in  turn 
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from  one  characteristic  to  another,  has  a  strong  air  of 
improbability.  As  a  matter  of  fact,  we  rarelj  observe 
animals  behaving  in  such  a  manner  as  to  make  this  in- 
terpretation of  their  actions  necessary  or  even  probable. 
But  if  they  do  not  usually  compare  two  objects  when  both 
are  perceived,  it  is  &  fortiori  unlikely  that  they  should  do 
so  when  one  has  to  be  ideally  recalled,  for,  as  we  have 
said,  this  is  the  harder  task.  In  fact,  we  have  good 
reason  to  re-affirm  Locke's  dictum  that  **  brutes  compare 
but  imperfectly."  "It  seems  to  me,"  he  says,  "to  be 
the  prerogative  of  human  understanding,  .  .  .  when  it 
has  sufficiently  distinguished  any  ideas,  ...  to  cast  about 
and  consider  in  what  circumstances  they  are  capable  to  be 
compared." ' 

We  have  seen  that  systematic  observation  of  animals 
confirms  this  view.  It  is  the  one  result  most  distinctly 
brought  out  in  Mr.  Lloyd  Morgan's  book  on  Comparative 
Psychology,  I  may  here  quote  an  experiment  which  he 
carried  out  with  great  care  and  patience.  Taking  with 
him  a  dog  which  had  been  trained  to  fetch  and  carry, 
he  threw  a  stick  into  a  field  surrounded  by  railings. 
The  dog  bounded  after  the  stick,  and  brought  it  back  in 
his  mouth  as  far  as  the  railings.  But  here  he  was  con- 
fronted with  a  difficulty ;  he  could  get  through  himself, 
but  he  could  not  get  the  stick  through.  His  experience 
had  not  taught  him  that  the  only  way  of  succeeding 
was  by  grasping  the  end  of  the  stick ;  instead  of  this, 
he  tugged  now  here,  now  there,  in  a  perfectly  uncritical 
way.  If,  by  accident,  he  did  get  hold  of  the  right  end  of 
the  stick,  or  if  Mr.  Morgan  showed  him  how  to  proceed, 
this  seemed  to  yield  him  no  assistance  on  the  repetition  of 

*  I^xke' 9  Essay  ctmcerntTtg  Human  Understanding  (Fraser),  \ol  i., 
pp.  204-20O. 


difference,  it  is  necessary  to  keep  before  the  mind  the 
ideal  representation  of  the  one  object  in  the  Tery  act  of 
examining  the  other.  Oalj  in  this  way  can  each  detail 
and  characteristic  in  turn  be  selected  for  comparison,  bo 
08  to  distinguish  the  points  of  difierence  from  the  points 
of  agreement.  Hence  we  may  attribute  the  rarity  of 
comparison  in  animals,  in  all  but  its  most  vague  and 
rudimentary  form,  to  the  absence  or  imperfect  derelop- 
ment  of  free  ideas. 

When  the  process  of  deliberate  comparison  plays  an 
important  part  in  the  mental  life,  it  involves  a  corre- 
sponding development  in  conceptual  thinking,  in  the 
distinction  of  the  general  or  universal  from  the  particular. 
To  compare  deliberately  is  always  to  compare  in  some 
special  respect.  Some  theoretical  or  practical  end  is  to  be 
subserved  by  the  comparison.  Tlie  difference  or  agree- 
ment to  be  discovereil  ia  not  any  difference  or  agreement, 
but  one  which  has  significance  for  the  guidance  of  conduct 
or  for  the  solution  of  a  theoretical  difficulty.  Thus  com- 
parison takes  place  only  in  regard  to  the  characteriatios 
which  happen  to  be  interesting  at  the  moment,  other 
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characteristics  being  disregarded  or  aet  aside  as  uuim- 
portant.  Objects  in  other  ways  mpst  diverse  may  yet  in 
a  certain,,  respect  be  compared  and  found  more  or  less 
^similar,  and  objects  in  other  ways  very  similar  may  be 
compared  in  a  certain  respect  and  found  more  or  less  un- 
like. Hence,  as  the  process  adyances.  it  becomes  possible 
to  group  objeoMi  according  to  the  degrees  of  their  differ- 
ence or  resemblance  in  this  or  that  respect  without  taking 
into  accoimt  their  other  attributes.  We  may  arrange 
musical  tones  according  to  the  degree  of  their  loudness, 
disregarding  their  pitch,  or  according  to  their  pitch  dis- 
regarding their  loudness.  In  the  scale  of  loudness, 
sounds  most  different  in  pitch  might  occupy  the  same 
position,  and  sounds  of  the  same  pitch  widely  different 
positions.  A  shrill  note  and  a  low  one  may  be  of  equal 
loudness,  and  so\mds  of  the  same  pitch  may  be  of  differ- 
ent loudness. 

It  is  evident  that  in  this  way  what  we  have  called  the 
conceptual  analysis  of  the  concrete  details  of  sense-per- 
ception receives  a  great  development.  A  complex  object 
becomes  mentally  separated  into  a  plurality  of  partial 
aspects,  each  of  which  can  form  a  starting-point  for  a 
series  of  comparisons,  giving  rise  to  different  series  of 
graduated  resemblances  such  as  those  of  pitch  and  loud- 
ness, and  objects  which  are  far  apart  in  one  series  vnll  be 
close  together  in  another.  To  each  of  the  different  series 
there  corresponds  an  abstract  character  or  attribute  of 
the  object  consciously  distinguished  from  other  abstract 
characters  or  attributes.  Thus  the  category  of  Thinghood 
assumes  a  new  form  in  ideational  thinking  from  that 
which  attaches  to  it  in  perceptual.  The  unity  of  the  thing 
is  explicitly  distinguished  from  the  plurality  of  its  qualities, 
and  that  kind  of  predication  becomes  possible  which  is 
embodied  in  Language.    The  necessity  of  doing  one  thing 
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CHAPTER  V. 


Lanoitagb  and  Concbption. 

§  1.  Language  as  an  Instrument  of  Conoeptnal  Analysis 
and  Synthesis. — In  speaking  of  Language,  we  must  re- 
member that  what  primarily  concerns  the  psychologist  is 
not  any  special  system  of  external  signs  such  as  gestures, 
articuLate  sounds,  or  written  characters,  but  a  certain 
psychical  function— a  peculiar  mode  of  mental  activity. 
It  is  a  unique  and  most  important  characteristic  of  this 
function  or  activity  that  many  minds  can  co-operate  in  it 
as  if  they  constituted  a  single  mind.  But  the  possibility 
of  this  co-operative  thinking  must  be  grounded  in  the 
nature  of  the  mental  process  as  it  takes  place  in  the 
individual  mind.  I  do  not  mean  that  the  use  of  language 
in  individual  thinking  was  or  could  be  prior  to  its  use  as  a 
means  of  intercommunication.  What  I  do  mean  is  that 
the  earliest  communication  concerning  objects  outside  the 
range  of  present  perception  could  only  take  place  between 
minds  capable  of  a  certain  kind  of  mental  process.  In 
order  that  A  and  B  may  interchange  ideas,  instead  of 
merely  pointing  to  percepts,  it  is  evident  that  they  must 
start  from  a  previous  basis  of  common  experience.  It  is 
impossible  to  discuss  Greek  particles  with  a  person  who 
does  not  know  a  word  of  Greek.  But  if  communication  is 
to  be  real  and  valuable,  it  must  be  possible  for  A  not 
merely  to  convey  to  B  what  B  already  knows,  but  also 
what  he  does  not  know.  A  must  be  able  to  communicate 
to  B  something  of  which  A  has  had  experience  and  of  which 
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ideas  therefore  implies  analysia  of  tbe  objects  and  pro- 
cesses presented  to  perception  into  certain  constituents 
which  recur  in  varying  combinations  in  various  particuhur 
cases.  Tbe  use  of  language  involves  ideal  analysis  of 
objects  and  processes  into  common  factors  and  tbeir  free 
reconstruction  out  of  these  common  factors. 

It  must  not,  however,  be  supposed  that  these  common 
factors  have  each  a  rigid  and  unalterable  nature  which 
remains  unchanged  in  the  various  combinations  into 
which  they  enter.  They  are  not  like  printers'  types,  which 
merely  change  their  mode  of  external  juxtaposition  with- 
out inward  modification.  On  the  contrary,  the  elements 
which  are  being  continually  combined  in  all  kinds  of 
varying  ways  in  spoken  or  written  discourse  mutuaUy 
modify  each  other.  Tlie  meaning  of  a  word  varies  with  its 
context.  Paul  emphasises  this  point  in  his  valuable  work, 
the  Principles  of  the  Hutory  of  Language.  "  In  sentences 
like,  '  I  never  laid  a  hand  upon  him  ' ;  '  John  never  drew 
bridle,'  the  hand  referred  to  is  not  a  hand  in  general,  but 
my  hand,  the  bridle  referred  to  is  not  a  bridle  in  general, 
but  that  which  was  held  by  John.     Compare  such  instance* 
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as  '  a  good  point,*  *  a  point  of  honour/ '  tlie  bar  of  an  hotel,* 
'  the  bar  of  justice,' '  the  tongue  of  a  woman,'  '  the  tongue 
of  a  balance.'  "  ^  The  special  meaning  assumed  by  a  word 
in  a  special  context  or  special  circumstances  may  be  called 
its  occasional  meaning.  It  is  only  at  a  late  stage  of  mental 
development  that  an  express  attempt  is  made  to  distinguish 
an  identical  and  persistent  element  of  meaning  pervading 
the  varying  occasional  significations  of  a  word.  When  the 
attempt  is  made  it  constitutes  an  epoch  in  the  history  of 
thought.  It  is  the  beginning  of  definition  and  of  the 
scientific  concept.  In  popular  and  pre-scientific  thinking 
the  occasional  meaning  is  the  only  one  which  comes  to  clear 
consciousness. 

It  follows  from  this  account  of  language  as  a  means  of 
communication  that  words  and  their  combinations  express 
that  process  of  analysis  and  synthesis  which  is  essentially 
involved  in  trains  of  free  ideas.  The  use  of  language  pre- 
supposes the  breaking  up  of  the  concrete  content  of  actual 
perception  into  its  partial  aspects  and  constituents,  and 
the  re-combination  of  these  to  form  new  ideal  wholes. 
The  variation  of  meaning  with  context  is  due  to  the  natui'e 
of  the  constructive  process.  The  word  only  calls  up  what 
is  relevant  to  the  controlling  interest  guiding  the  train  of 
thought. 

Conceptual  analysis  and  correlative  synthesis  would  seem 
from  this  account  of  the  matter  to  be  a  prior  condition  of 
the  existence  of  language.  In  logical  strictness  this  is  so, 
but  it  is  equally  true  that  conceptual  thinking  could  only 
exist  in  a  most  rudimentary  and  inchoate  form  apart  from 
the  use  of  some  kind  of  expressive  signs.  Language  is  not 
merely  an  accompaniment  of  conceptual  activity ;  it  is  an 

^  Ch.  iv.,  p.  73.  It  will  repay  the  student  to  read  the  whole 
ohapter. 


present  to  tho  mind  of  the  speaker. 

For  illustration  of  conceptual  analysis  and  synthesis,  we 
maj  take  any  sentence  or  intelligible  combination  of  wards. 
Each  word  stands  for  some  general  aspect  of  the  concrete 
detail  of  actual  perception — in  other  words,  it  stands  tor 
what  is  called  a  univertal  or  concept.  The  universals 
expressed  by  the  seTcral  words  combine  in  a  unity,  etch 
helping  to  determine  and  particularise  the  rest,  so  as  to 
form  an  ideal  whole.  Take  such  a  sentence  as  "  Nansen 
skates."  "  Nansen  "  is  a  proper  name,  and  may  therefore 
be  supposed  to  stand  for  a  particular,  not  for  a  universal. 
This  is  true  from  a  certain  point  of  riew.  The  word 
"  Nansen  "designates  a  particular  human  being.  But  from 
another  point  of  view  it  stands  for  a  universal.  The  indi- 
Tidual  Nansen  is  a  universal  as  the  unity  and  connecting 
identity  of  bis  own  manifold  and  varying  states,  relations, 
qualities,  and  activities.  N^ansen  as  perceived  must  be 
Nansen  eating,  or  Nansen  sleeping,  or  Nansen  lecturing,  or 
Nansen  skating,  or  determined  in  some  other  specific  way. 
But  the  word  "  Nansen  "  by  itself  does  not  stand  for  any  of 
these  particular  determinations  rather  than  others.    It 
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stands  for  Nansen  in  general.  The  word  "  skates  "  particu- 
larises the  imiversal  "  Nansen."  But  it  does  so  bj  means 
of  another  universal.  Other  people  skate  besides  Nansen, 
in  varying  manners  and  in  varying  times  and  places.  Thus 
the  universal  **  skating "  not  only  particularises  the  uni- 
versal "Nansen/'  but  receives  particular  determination 
from  it.  The  skating  is  not  any  skating,  but  the  skating 
of  Nansen.  Now  if  instead  of  framing  the  proposition 
"Nansen  skates,"  we  actually  saw  him  skating  without 
any  inward  or  outward  translation  of  the  experience  into 
words  or  equivalent  signs,  there  need  be  no  such  explicit 
contradistinction,  between  the  agent  in  general  and  his 
particular  act,  or  between  the  act  in  general  and  the 
particular  agent.  The  psychical  function,  then,  which  is 
involved  in  the  use  of  language,  is  conceptual  analysis 
and  synthesis.  Diseoune  is  the  expression  of  discursive 
thinking. 

We  now  pass  to  an  old  and  well-worn  problem — ^that  of 
the  origin  of  language.  Of  course  the  question  is  not 
capable  of  what  may  be  called  a  historical  answer.  There 
are  no  records  or  remains  of  remote  pre-historic  ages  which 
would  enable  us  to  state  on  historical  evidence  the  circum- 
stances under  which  intercommunication  of  ideas  by  means 
of  expressive  signs  first  originated.  But  we  are  by  no 
means  at  a  loss  on  that  account.  Language  actually  grows 
and  develops  under  our  eyes,  and  we  can  apply  the  general 
laws  of  its  growth  and  development  to  account  for  its 
origin.  Besides  this,  we  have  in  savage  races  examples  of 
stages  of  mental  development  more  rudimentary  than  our 
own ;  and  by  noting  the  points  in  which  they  differ  from 
us  we  may  obtain  a  clue  to  the  nature  of  the  differences 
between  ourselves  and  primitive  man. 

§  S.  The  Motor  Element  in  Ideal  BevivaL — ^Perceptual 
process  is  penetrated  through  and  through  by  experiences 


follow  the  outline  of  it  with  the  eye,  and  in  general  we 
tend  to  repeat  in  idea,  the  movementa  of  ocular  adjustment. 
Similarly,  in  recalling  a,  Eound,  we  may  mentally  repeat 
the  attitude  of  lietening,  or  better  still,  mentally  imitate 
the  moTementfl  by  which  the  Bound  is  produced.  If  it  is  a 
sound  which  we  are  able  more  or  less  successfully  to  imitate 
by  means  of  our  own  Tocal  ot^ans,  we  mentally  articalata 
it.  Our  power  in  this  respect  is  greatest  with  the  words 
of  ordinary  speech,  so  that  when  we  recall  them  in  1^ 
form  of  mental  images,  we  constantly  reproduce  the  motor 
process  of  articulation  as  well  as  the  mere  sound. 

This  revived  motor  element  has  a  peculiar  importanoe, 
because  our  power  of  freely  controlling,  detaining,  modi- 
fying, and  repeating  mental  images  depends  in  a  large 
measure  on  our  power  of  controlling  their  motor  con- 
stituents or  Eiccompaniment«.  "  The  reason  why  revived 
movement  is  capable  of  discharging  this  special  function 
is  that  our  control  over  it  is  analogous  to  our  power  of 
controlling  actual  movements."'    To  show  that  this  is  so, 

'  Analytic  Ftj/chology,  vol.  L,  p.  213, 
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wo  haye  only  to  point  out  that  the  more  intimatelj  a 
given  experience  is  connected  with  motor  processes  peculiar 
to  it  and  distinctive  of  it,  the  greater  is  our  command 
over  it  in  ideal  representation,  ceteris  parihtis.  A  good 
example  is  supplied  bj  the  articulate  sounds  of  prdinarj 
speech.  Let  anyone  who  habitually  uses  this  form  of 
verbal  imagery  select  for  mental  experimentation  any  word 
or  sentence ;  he  will  find  that  he  has  almost  as  great  a 
control  over  the  internal  articulation  as  over  the  external. 
The  chief  restriction  appears  to  lie  in  the  inability  to 
make  the  represented  sound  as  loud  as  the  actual  sensa- 
tion ;  but,  apart  from  this,  one  may  do  almost  what  one 
likes  with  it.  He  may  repeat  it  as  often  as  he  chooses 
with  unfailing  definiteness,  precision,  and  certainty;  he 
may  say  it  rapidly  or  slowly,  with  emphasis  or  without 
emphasis  or  with  emphasis  that  varies  ;  he  may  even  invert 
the  order  of  the  sound  with  as  much  freedom  as  in  actual 
utterance.  The  same  holds  good  with  the  simpler  geo- 
metrical figures.  We  can  trace  them  mentally  much  as  we 
trace  them  physically.  Contrast  such  cases  as  that  of 
smells,  or  of  organic  sensations.  Some  persons  can  mentally 
reproduce  odours  with  great  vividness  and  accuracy ;  but 
vivid  and  accurate  reproduction  is  one  thing,  and  free 
control  is  another.  We  cannot,  as  in  the  case  of  articulate 
words,  pass  from  one  odour  to  another  in  a  series,  with 
greater  or  less  rapidity,  varying  the  order  of  succession 
according  to  our  caprice  or  convenience.  We  cannot  repeat 
the  same  odour  as  often  as  we  choose  with  imfailing  de- 
finiteness,  precision,  and  certainty ;  we  cannot  vary  its  in- 
tensity at  will  as  we  can  the  loudness  of  articulate  sounds. 
So  far  as  we  have  any  power  in  this  respect,  it  appears  to 
be  indirect  and  depends  on  the  recall  of  the  appearance  of 
odorous  objects  or  of  other  associated  circumstances.  We 
cannot  simply  take  some  smell,  and  in  idea  freely  run  up 


found  here  or  nowhere.  The  first  definite  st^e  in  the 
deTelopmeut  of  expressive  signs  is  constituted  bv  the  ten- 
dency of  ideas  in  so  far  as  the;  have  i^  motor  aspect  to  issue 
in  actual  morements. 

g  3.  Tendency  of  Motor  Aeprodnotion  to  pass  into 
Actual  Movement. — No  one  has  done  more  than  Dr.  Bain 
to  bring  into  prominence  the  importance  of  the  motor 
constituents  of  ideas,  and  he  has  also  laid  great  emphans 
on  the  tendency  of  ideal  movement  to  pass  into  actual 
movement.  In  the  mental  revival  of  experiences  of  energetic 
action,  "  it  is,"  he  says,  "  a  notorious  circumstance  that,  if 
there  be  much  eicitement  attending  the  recollection,  we  can 
onlj  with  great  difficulty  preveut  ourselves  from  getting 
up  to  repeat  them.  ...  A  child  cannot  describe  anything 
that  it  was  engaged  in,  without  acting  it  out  to  the  full 
length  that  the  circumstances  will  permit.  .  .  .^jlo  better 
example  could  bo  furnished  than  the  vocal  recollections. 
When  we  recall  the  impression  of  a  word  or  a  sentence,  if 
we  do  not  speak  it  out,  we  feel  the  twitter  of  the  oi^ans 
just  about  to  come  to  that  point.     The  articulating  parts 
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— the  larynx,  the  tongue,  the  lips— are  all  sensibly  excited. 
.  .  .  Some  persons  of  weak  or  incontinent  nerves  can 
hardly  think  without  muttering — ^they  talk  to  them- 
selves." ^ 

"Thinking  is  restrained  speaking  or  acting."'  Since 
Dr.  Bain  first  wrote  these  words,  psychological  investiga- 
tion has  strongly  confirmed  their  general  purport.  The 
tendency  of  ideas  to  act  themselves  out  is  now  a  common- 
place of  psychology.  Probably  Dr.  Bain  exaggerates  the 
degree  in  which  this  tendency  is  ordinarily  realised.  The 
twitter  of  the  organs  of  speech  about  to  come  to  the  point 
is  not  a  constant  feature  of  inward  articulations  in  all 
persons.  But  there  is  no  doubt  that  it  is  very  frequent, 
and  in  some  people  almost  invariably  present.  In  what 
he  says  about  thinking  aloud,  he  rather  understates  his 
case;  this  habit  is  by  no  means  confined  to  persons  of 
**  weak  or  incontinent "  nerves.  It  is  often  found  in  those 
who  become  intensely  absorbed  in  their  own  trains  of 
thought  to  the  disregard  of  their  social  surroundings. 
Social  convention  has  a  great  deal  to  do  with  the  restraint 
which  we  ordinarily  put  on  the  actual  utterance  of  the 
thoughts  which  pass  through  our  minds. 

The  general  theory  of  the  tendency  of  ideas  to  pass  into 
movements  is  as  follows.  Ideational  process  is  correlated 
with  brain  process.  The  brain  is  so  intimately  one  with 
the  rest  of  the  organism,  that  processes  in  it  cannot  take 
place  without  in  some  measure  overflowing  to  other  parts 
of  the  body ;  and  in  particular  to  those  parts  with  which 
it  is  most  directly  connected — ^the  muscles.  The  whole 
complex  apparatus  of  efferent  nerves  creates  a  functional 
unity  between  brain  and  muscle.     This  overflow  of  excita- 

>  The  Seruea  and  the  Intellect^  fourth  edition,  p.  357. 
»  Op,  cU.,  p.  358. 


more  primitiTe  at&gea  of  evolution.  Where  free  ideatdonal 
actiritj  is  just  struggling  into  independBnt  existence,  bo 
that  it  may  bo  r^arded  as  little  more  than  a.n  extension  or 
supplement  of  perceptual  activity,  ideas  can  scarcelj  fail 
to  pass  into  overt  movements.  The  more  life  in  general  ia 
a  life  of  bodily  activitj,  the  more  likely  is  bodily  activity 
to  enter  into  ideal  process.  Besides  this,  we  must  ramem* 
ber  that  the  lees  developed  and  habitual  are  trains  of 
thought,  the  more  difficult  they  are  to  sustain;  so  that 
whatever  means  offer  themselves  for  the  furtherance  and 
support  of  the  process  will  be  utilised.  But  the  partial 
repetition  of  the  ideally  represented  object  by  means  of 
actual  movemeutB  yields  a  ready  and  effective  means  of 
fixing  attention  on  the  object.  Hence  we  may  regard  the 
actual  expression  of  ideas  by  movements  as  primary,  and 
the  absence  of  such  expression  as  the  result  of  a  compara- 
tively high  degree  of  mental  development.' 

'  "  I  faiioy  Ihe  tnain  body  of  the  lower  ola«sea  of  AtriOA  think 
extemsUy  instead  of  internally  .  ,  .  even  wben  you  are  sitting 
alone  in  the  foreat  yon  will  bear  a  man  or  woman  coming  down  tha 
JiaiTow  buali  puUi  cbattciiug  sway  wilh  Buob  energy  and  ezprewioo 
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But  even  if  we  suppose  that  the  tendency  to  act  out  an 
idea  does  not  find  distinct  realisation  in  the  individual's 
own  private  trains  of  thought,  it  must  do  so  when  occasion 
arises  to  communicate  with  others.  Suppose  that  A  and 
B  are  co-operating  in  some  important  work.  It  is  B's  turn 
to  do  something,  and  ^.'s  to  wait  expectantly.  B  either 
fails  to  do  what  is  required  of  him  or  does  it  wrongly. 
Suppose  that  A  has  no  conventional  language  to  express 
himself  in,  or  even  that  he  has  not  used  language  of  any 
sort  until  that  moment.  If  he  is  capable  of  ideally 
representing  what  he  wants  B  to  do,  he  can  scarcely  fail  in 
his  impatient  eagerness  to  make  movements  indicating 
what  is  required.  It  may  be  sufficient  to  point  to  some 
object  actually  present.  This  does  not,  strictly  speaking, 
involve  the  use  of  language.  But  if  he  uses  a  truly  imita- 
tive gesture  or  combination  of  imitative  gestures,  then  his 
action  is  the  birth  of  language.  He  may,  for  instance, 
point  to  a  rope  and  imitate  the  act  of  hauling.  The  imita- 
tion of  the  act  of  haiding  is  simply  his  own  idea  of  hauling 
issuing  in  actual  movement.  Thus  from  a  psychological 
point  of  view  the  most  primitive  form  of  language  is  the 
imitative  gesture.  We  shall  now  proceed  to  give  evidence 
in  favour  of  this  position. 

§  4.  Natoral  Signs. — Some  writers  appear  to  assume 
that  all  language  worthy  of  the  name  must  consist  of  con- 
ventional signs.  Such  a  view  creates  unnecessary  difficul- 
ties. The  essential  function  of  language  as  a  means  of 
conceptual  analysis  and  synthesis  may  be  fulfilled  by  a 
system  of  natural  signs  such  as  iminstructed  deaf-mutes 
employ  and  largely  devise  for  themselves.  A  natural  sign 
bears   in  its  own  nature   a   resemblance   to  the   thing 

that  you  caa  hardly  believe  your  eyes  when  you  leam  from  thent 
that  he  has  no  companion.'*  M.  H.  Kingsley^  West  A/riecM 
Studies.  '  ; 


natural  connexion,  tlie  gesture  is  a  true  eipreBsioa  of  ideas 
and  therefore  belongs  to  language  in  the  strict  sense. 
DemonatratiTe  signs  aJso  become  port  of  language  when 
they  belong  to  a  context.  Thus  if  a  man  imitates  an 
action  and  then  points  to  another  man,  the  act  of  pointinjf 
is  a  sign  of  gesture-language.  For  it  does  not  merely 
draw  attention  to  the  man  as  be  presents  himself  at  the 
moment ;  on  the  contrary  the  presence  of  the  man  at  the 
moment  is  only  used  as  a  means  of  representing  something 
else;  it  is  used  as  a  means  of  representing  the  man  as 
performing  an  action  which  at  the  moment  he  is  not 
performing.  Similarly,  the  direct  expression  of  emotion 
cannot  be  r^arded  as  language.  But  it  is  otherwise 
when  the  expression  of  a  special  emotion  is  imitated, 
so  as  to  convey  the  idea  of  the  emotion.  Thus  if  A 
noticing  B  preparing  to  act  in  a  certain  way  points  to  C 
and  &owns,  this  is  true  langu^e.  For  A'b  act  is  not  a 
direct  expression  of  his  own  emotion,  but  only  a  way  of 
conveying  to  B  his  idea  that  C  will  be  angry  if  B  does 
not  alter  his  couduct.  So,  too,  the  imitation  of  a  charac- 
teristic sound  made  by  some  animal  or  thing  is  not  in 
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itself  language ;  it  only  becomes  so  when  the  mimicry  is 
meant  to  convey  the  idea  of  the  thing  or  animal  which 
makes  the  sound. 

Earlier  writers  on  the  origin  of  language  were  much 
perplexed  by  the  difficulty  of  explaining  how  a  convention 
as  to  the  meaning  of  words  could  be  established  between 
the  different  members  of  a  commimity  who  were  not 
already  in  possession  of  a  means  of  communicating  their 
ideas.  This  difficulty  has  been  frequently  used  as  an 
argument  for  referring  the  origin  of  language  to  a  divine 
revelation.  But  it  disappears  if  we  suppose  the  natural 
expression  of  ideas  to  be  prior  to  the  use  of  arbitrary 
signs. 

Positive  evidence  for  the  primitive  nature  of  natural 
signs  may  be  drawn  from  the  case  of  deaf-mutes  and 
savages.  A  deaf-mute  called  Kruse,  a  highly  educated 
man  and  a  distinguished  teacher,  has  left  on  record  an 
aocoimt  of  the  spontaneous  origin  of  natural  language  in 
the  minds  of  those  who  cannot  command  conventional  signs. 
He  says :  **  What  strikes  "  the  deaf-mute  "  most,  or  what 
makes  a  distinction  to  him  between  one  thing  and 
another, — such  distinctive  signs  of  objects  are  at  once 
signs  by  which  he  knows  these  objects,  and  knows  them 
again ;  they  become  tokens  of  things.  And  while  he 
elaborates  the  signs  he  has  found  for  single  objects,  that 
is,  while  he  describes  their  forms  for  himself  in  the  air,  or 
imitates  them  in  thought  with  hands,  fingers,  and  gestures, 
he  develops  for  himself  suitable  signs  to  represent  ideas, 
which  serve  him  as  a  means  of  fixing  ideas  of  different  kinds 
in  his  mind  and  recalling  them  to  his  memoiy.  And  thus  he 
makes  himself  a  language,  the  so-called  gesture-language ; 
and  with  the  few  scanty  and  imperfect  signs,  a  way  for 
thought  is  already  broken,  and  with  his  thought  as  it  now 
opens  out,  the  language  cultivates  and  forms  itself  further 


be,  wants  a  drink  of  wat«r;  he  sees  neither  vater  nor 
drinking- glass  in  the  room,  so  that  he  cannot  point  to  the 
one  or  fet«h  tlie  other.  He  takes  someone  hy  the  hand  in 
order  to  lead  him  to  the  place  where  the  water  la.  The 
person  to  whom  the  appeal  is  made  refuses  to  move.  The 
deaf-mute  ia  perplexed  and  embarraesed.  Finally 4ie  adopte 
the  device  of  pointing  to  hia  mouth."  This  is  something 
more  than  a  practical  expedient.  It  is  theexpressiou  of  an 
explicit  idea.  But  the  sign  is  ambiguous.  The  person 
addressed  may,  through  a  real  or  pretended  misunder* 
standing,  give  the  deaf-mute  something  to  eat  instead  of 
something  to  drink.  He  is  thus  driven  to  define  hu 
meaning  by  a  combination  of  gestures— a  context  of 
natural  signs.  He  directs  his  hand  towards  his  mouth 
again,  but  now  he  curves  it  as  if  it  held  a  glass,  at  the 
same  time  imitating  the  act  of  diinking.  "At  last  he 
makes  himself  understood,"  and  "  from  this  time  forward, 
he  learns  to  describe  absent  objects,  and  he  forms  for 

'  Qunted  by  Tylor,  Earty  History  of  Mmikitid. 
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himBolf  a  language  of  natural  signs,  at  once  betokening 
and  producing  a  distinctively  human  power  of  thought.''  ^ 
In  a  certain  degree  what  has  been  said  of  deaf-mutes 
applies  also  to  ordinary  children.  "  A  child's  gestures  are 
intelligent  long  before  it  has  any  extensive  command  of 
intelligent  speech,  although  very  early  and  persistent 
attempts  are  made  to  instruct  it  in  the  use  of  words,  and 
no  such  attempts  are  made  to  instruct  it  in  the  use  of 
gestures."  *  "  Missionaries,  explorers,  and  shipwrecked 
mariners  acquire  the  language  of  savage  races  through 
the  medium  of  natural  signs.  They  point  to  objects  and 
make  gesticulations,  at  the  same  time  observing  what 
articulate  sounds  are  associated  with  these  motions  by  the 
persons  addressed." '  Whenever  a  person  is  at  a  loss  to 
express  himself  by  means  of  words  he  naturally  has 
recourse  to  gestures  if  the  subject-matter  admits  of  it. 
"Without  having  ever  before  seen  or  made  one  of  the  signs 
used  by  Indians  or  deaf-mutes,  he  will  soon  not  only  catch 
the  meaning  of  theirs  but  produce  his  own,  which  they 
will  likewise  comprehend."*  The  primitive  character  of 
gesture-language  is  indicated  by  its  widespread  use  among 
savages.  This  is  partly  due  to  the  inadequacy  of  the  signs 
of  their  conventional  language,  and  partly  to  the  diversi- 
ties of  speech  which  make  the  spoken  words  of  neighbour- 
ing tribes  unintelligible  to  each  other.  Travellers  have 
reported  the  existence  of  tribes  whose  oral  language  is 
inadequate  even  for  ordinary  intercourse.  Their  evidence 
has  been  called  in  doubt,  but  apparently  without  sufficient 
reason.  It  is  well  established  that  the  Bubis  of  the  island 
of  Fernando  Po  cannot  understand  each  other  in  the  dark. 

^  Ueber  die  Taubstummen,  pp.  267  seg. 

'  Col.  Mallery  in  the  Annual  Report  of  the  Bureau  of  Ethnology 
of  the  Smithsonian  Institute,  vol.  i.,  p.  276. 
>  Ihid.  *  Ibid. 
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fixed  by  usage.  But  the  vast  distance  which  Bepoxates 
different  tribes  does  not  permit  of  this  arbitrarj  uni- 
formity ariaiuy  from  custom.  An  imitatiye  gesture 
delineates  the  moat  striking  outlines  of  an  object  or  the 
most  characteristic  features  of  an  action.  But  different 
individuals  and  different  social  groups  do  not  always 
agree  in  the  selection  of  these  outlines  and  features.  A 
deer,  for  instance,  may  be  designated  "  by  yartous  modes 
of  expressing  fleelness,  by  his  gait  when  not  in  rapid 
motion,  by  the  shape  of  his  horns,  and  sometimes  by 
combinations  of  several  of  these  characteristios." '  Be- 
sides this,  when  a  sign  has  become  fixed  by  usage  it  may 
become  modified  and  abbreviated  in  various  ways,  as 
conventional  understanding  takes  the  place  of  self-inter- 
preting pantomime.  It  might  therofore  be  expected  that 
Indians  using  one  dialect  of  natural  signs  would  not 
understand  other  Indians,  using  a  diverse  dialect.  It 
would  appear  still  less  probable  that  an  Indian  should  on 

'  Col,  Mftllery,  op.  cU, 
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the  first  encounter  understand  a  deaf-mute  or  vice  versd. 
But  in  fact  it  is  found  that  in  spite  of  the  diversity  of 
signs  mutual  understanding  is  possible  to  some  extent 
between  all  who  have  any  expertness  in  the  use  of  imitative 
gestures.  However  special  signs  may  vary,  the  formative 
principle  remains  the  same,  and  this  formative  principle 
adapts  itself  in  the  most  flexible  way  to  varying  con- 
ditions. A  man  may  understand  at  once  a  gesture  which 
he  has  never  seen  before.  If  any  one  of  the  more  conven- 
tional signs  is  not  comprehended,  an  Indian  skilled  in  the 
art  of  imitative  suggestion  tries  new  ways  of  conveying  his 
meaning.  It  is  often  sufficient  to  reproduce  in  full  pan- 
tomimic detail  a  gesture  which  had  first  been  given  in 
an  abbreviated  form.  If  this  expedient  fail,  it  is  always 
easy  to  try  other  modes  of  representation.  In  one  way  or 
another  experts  in  sign-language  manage  to  interchange 
ideas  in  the  form  of  long  dialogues  and  narrative  without 
any  prior  convention.  Of  course  it  is  assumed  that  there 
is  a  basis  for  mutual  imderstanding  in  commimity  of 
interest  and  experience. 

§  5.  Natural  Signs  as  Instruments  of  Conceptoal  Think- 
ing.— Expression  by  natural  sjgnfl-iulfila  .thQ^.eBflential 

fnTif>fmn'nf    1fl.ngiiftgSflji^fljmPAT^^     fiQnnftptni|]  a.Tifl.1yflig 

and  synlEesJiTlBy  ft  tte  content  of  concrete  experience  is 
resolved  into  relatively  elemental^  and  general  constituents 
which  are  fr^ly  recombined  in  new  ideal  structures.  That 
the  signs  of  gesture-language  bring  with  them  an  apprehen- 
sion of  the  general  or  imiversal  aspects  as  distinct  from  the 
particular  and  specific  details  of  perceptual  experience  is 
plain  from  their  very  nature.  An  imitative  gesture  can 
only  suggest  general  characters  or  features  common  to  a 
class  of  objects  or  actions.  The  thought  it  expresses  or 
evokes  is  only  a  fragment  of  a  thought  and  demands  com- 
pletion.    It  is  indeterminate  and  requires  further  definition 


acquaintance  of  Colonel  Mallerj's  once  asked  the  same 
favour  of  two  chiefs  auccessivelj.  Each  in  replying  used 
the  common  sign  for  repletion  after  eating — "  viz.  the 
index  and  thumb  turned  towards  the  body,  passed  up  from 
the  abdomen  to  the  throat ;  but  in  the  one  case  being  made 
with  a  gentle  motion  and  pleasant  look,  it  meant  '  I  am 
Batisfied,'  and  granted  the  request;  in  the  other,  made 
Tiolently,  with  the  accompaniment  of  a  truculent  frown,  it 
read, '  I  Lave  had  enough  of  that.'  "  Here  the  sign  used 
for  bodily  repletion  derives  a  metaphorical  meaning  from 
the  context  in  both  cases,  and  a  different  meaning  in  each. 
§6.  Conventional  Element  in  Qeatare-Langaage. — The 
theory  that  natural  signs  are  psychologically  the  most 
primitive  form  of  language  has  two  advantages.  The  first 
of  these  is,  that  self -interpreting  signs  arise  naturally  and 
spontaneously  wherever  there  is  any  need  for  them.  The 
second  ia,  that  they  rapidly  tend  to  become  more  or  lees 
conventional  between  members  of  the  same  community  so 
as  to  pave  the  way  for  a  system  of  purely  arbitrary  signs. 
The  imitative  gesture  tends  to  become  more  or  less  con- 
ventional inasmuch  as  the  understanding  of  it  comes  to 
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depend,  not  merely  on  its  own  intrinsic  value  a.8  a  self- 
interpreting  sign,  but  also  on  its  having  been  employed 
and  understood  before^  On  a  first  occasion,  the  sign  may 
occur  in  circumstances  or  in  a  context  which  leave  no  doubt 
as  to  the  meaning ;  on  a  subsequent  occasion  these  circum- 
stances or  this  special  context  may  be  absent^  so  that  if 
the  Biga  were  then  made  for  the  first  time,  it  would  not  be 
understood;  nevertheless  it  may  be  understood  on  the 
second  occasion  just  because  it  had  been  understood  on  the 
first  occasion.  "  The  deaf  and  dumb  teacher  in  the  Berlin 
institute  was  named  among  the  children  by  the  action  of 
cutting  off  the  left  arm  with  the  edge  of  the  right  hand ; 
the  reason  of  this  sign  was  not  that  there  was  anything 
peculiar  about  his  arms,  but  that  he  came  from  Spandau, 
and  it  so  happened  that  one  of  the  children  had  been  at 
Spandau  and  had  seen  there  a  man  with  one  arm." '  It  is 
evident  that  this  sign  might  come  to  be  imderstood  and 
used  by  members  of  the  institution  who  knew  nothing  of 
its  derivation. 

One  highly  important  way  in  which  natural  signs  tend 
to  become  relatively  conventional  is  through  abbreviation. 
There  is  a  strong  disposition  to  abbreviate  familiar  gestures. 
The  mere  hint  of  a  movement  comes  to  be  substituted  for 
the  movement  itself.  Colonel  Mallery  observed  a  Cheyenne 
Indian  attempting  to  convey  the  idea  of  old-man.  **  He 
held  his  right  hand  forward  bent  at  elbow,  fingers  and 
thumbs  closed  sidewise.  This  not  conveying  any  sense,  he 
f oimd  a  long  stick,  bent  his  back,  and  supported  his  frame 
in  a  tottering  step  by  the  stick  held  as  was  before  only 
imagined.' 

By  processes  of  this  kind,  those  who  employ  gesture- 

*  Tylor,  Early  History  of  Mankind. 

*  Annual  Report  of  Bureau  of  Ethnology,  voL  L,  loc  cit. 
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sion  and  meaning.  Where  meaning  is  partiallj  similar, 
expression  may  be  partiallj  similar;  where  meaning  is 
modified,  expression  maj  be  modified  in  a  corresponding 
manner  and  degree.  But  the  important  point  is  that  the 
systematic  unity  of  composition  belongs  in  the  first  instance 
to  articulate  speech.  The  manual  alphabet  is  merely  a 
translation  of  the  oral  alphabet.  Further,  it  could  only 
have  been  devised  after  articulate  utterance  had  been 
already  analysed  into  its  elementary  constituents.  Now 
a  conventional  system  of  manual  or  other  visible  move- 
ments analogous  to  the  conventional  finger-alphabet  could 
not  grow  up  spontaneously  out  of  a  previous  system  of 
imitative  gestures.  We  might  as  well  expect  an  untutored 
savage  to  invent  the  steam-engine  or  the  electric  light. 
A  limited  and  easily  manageable  set  of  manual  signs  is 
required.  But  on  what  principle  are  the  signs  to  be 
selected,  and  on  what  principle  are  they  to  be  limited  ? 
Oral  language  had  been  in  use  for  long  ages  before  its 
alphabet  was  discovered.  But  the  invention  of  a  similar 
system  of  visible  signs  would  have  been  incomparably 
harder  than  the  discovery  of  the  alphabet.  The  discovery 
of  the  alphabet  was  the  discovery  of  unity  of  composition 
in  a  structure  already  existing  and  familiar  to  mankind. 
But  the  independent  invention  of  a  visible  alphabet  would 
have  been  not  a  discovery  arising  through  reflective 
scrutiny  of  familiar  experience,  but  a  highly  artificial 
creation. 

On  the  other  hand,  articulate  utterance  is,  as  a  natural 
process,  characterised  by  unity  of  composition.  This  unity 
of  composition  is  determined  by  the  structure  of  the  organs 
of  speech.  There  is  no  need  to  invent  an  alphabet  before 
combining  elementary  soimds  in  syllables  and  worda 
The  alphabetical  sounds  which  form  the  vital  constituents 
of  all  speech  were,  as  Ferrier  says,  "there  from  the  bd- 


correspondence  between  the  relations  of  sounds  and  r^ 
lations  of  meaning.  Where  meaning  is  partially  similar, 
its  utterance  may  be  partially  similar ;  where  meaning 
varies  more  or  less  in  this  or  that  special  manner,  expression 
may  vary  more  or  less  in  a  corresponding  manner.'  This 
we  find  to  be  the  case  in  all  known  langu^es. 

It  is  here  that  philological  analysis  becomes  important^ 
In  all  languages  there  are  traceable  certain  comparatively 
elementary  phonetic  components  called  roots,  eipressing 
primary  uuiveraals  or  products  of  conceptual  analysis ;  and 
these  rootfl  variously  modified  and  entering  into  various 
combinations  express  conceptual  synthesis  or  discursive 
thinking.  They  blend  and  combine  in  continuous  speech 
just  as  the  corresponding  concepts  blend  and  combine  in 
continuous  thought.  This  is  possible  because  of  the  ulti- 
mate unity  of  composition  of  tlie  phonetic  material,  whicli 
is  resolvable  into  elementary  alphabetic  sounds  which  do 
not  occur  in  isolation  but  as  parts  of  an  articulate  complex. 

I  Consider,  for  inBUinoe,  the  connexion  of  blot,  blot(«r,  blotting,  and 
blotting  paper,  and  of  writ«,  writer,  writing,  and  writing  paper. 
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§  8.  Certain  other  Theories  of  the  Origin  of  Speeoh. — 
Attempts  have  been  made  to  explain  the  origin  of  lan- 
guage without  emphasising  the  importance  of  the  visible 
gesture  as  the  starting-point.  There  are  three  main  theories 
of  this  kind,  which  have  been  nicknamed  by  Max  Muller 
the  pooh-pooh  theory,  the  how-wow  theory,  and  the  ding- 
dong  theory.  Their  more  pretentious  titles  are  the  Inter- 
jedianal,  the  Onomatopoeic,  and  the  Paihognomie  theories. 
The  principle  inyolved  in  all  these  theories  is  essentially 
the  same.  They  all  attempt  to  trace  back  conventional 
signs  to  natural  signs ;  but  they  exclude  from  consideration 
visible  gestures,  and  confine  attention  only  to  vocal  signs. 
It  is  evident  that  to  mimic  the  mewing  of  a  cat,  in  order 
to  convey  the  idea  of  that  animal,  is  as  much  an  imitative 
gesture  as  going  on  all  fours  and  humping  the  back  for 
the  same  purpose.  It  is  mimicry  of  this  kind  on  which 
the  how-wow  theory  relies  for  explanation.  The  same 
holds  good  of  imitating  the  cry  of  fear,  in  order  either 
to  convey  the  idea  of  the  emotion  or  of  the  approach  of 
a  dangerous  object.  This  is  the  sort  of  expressive  sign 
which  is  most  primitive  according  to  the  pooh-pooh 
theory. 

The  ding-dong  theory  is  more  subtle,  and  it  has  the  dis- 
tinction of  having  been  advocated  by  Professor  Steinthal. 
According  to  it,  specific  kinds  of  objects  so  affected 
primitive  man  as  to  elicit  from  him,  or  to  use  Max 
Muller's  metaphor,  to  ring  out  of  him,  correspondingly 
specific  utterances.  The  most  primitive  words  would 
therefore  be  phonetic  types  rung  out  from  the  organism 
of  the  first  man  or  men  when  struck  with  an  idea. 
There  is  a  harmony  of  sound  and  sense  which  does  not 
depend  on  the  imitation  of  one  sound  by  another.  The 
charm  of  literary  style  and  especially  of  poetry  consists 
largely  in  the  subtle  affinity  between  vocal  expression 


more  of  the  BEUud  kind  of  tbisg.  Other  inslunces  ma; 
look  more  mysteriouB.  But  the  mjatery  to  a  large  oxteot 
diaappeare  when  we  consider  that  articulate  speech 
cottBista  not  merely  in  articulate  sounds,  but  also  and  as 
well  in  the  motor  process  of  articulatiou.  The  tongue 
actually  does  go  zigzag  in  uttering  the  word  zigtag. 
Tick-tack  imitates  not  only  the  sounds  of  the  clock,  but 
the  rhythmic  movement  of  the  pendulum  by  a  corre- 
sponding movement  of  the  tongue.  Even  bom  deaf- 
mutes  use  the  organs  of  articulation  in  this  ImitatiTe 
way.  Heinicke,  as  quoted  by  Tyler,  mentions  a  "  deaf- 
mute,  nineteen  years  old,  who  had  invented  many  write- 
able  words  for  things."  Some  of  these  were  arbitrary  j 
but  at  least  two,  mumm  for  eating,  and  tehupt  for 
drinking,  were,  as  Tylor  remarks,  an  imitation  of  the 
movements  of  the  mouth  in  eating  and  drinking.  In 
like  manner  njaii  means  to  cat  in  the  Negro-English 
dialect  of  Surinan,  and  njan  njan  means    food.'      Thus 

'  Tylor,  Earlj/  HiOory  <if  Mankind,  p.  73. 
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the  ding-dong  theory  is  in  its  more  obvious  applications 
reducible  to  the  general  principle  of  the  imitative  gesture. 
That  part  of  it  which  is  not  so  reducible  is  of  little 
value  as  an  explanation  of  the  origin  of  language.  Vague 
and  recondite  affinities  between  sound  and  sense  cannot 
in  the  first  instance  constitute  a  natural  and  spontaneous 
language,  because  they  are  not  sufficient  to  make  the  vocal 
utterance  self-significant  or  self-interpreting.  For  this  it 
is  not  enough  that  a  word  should  be  dimly  felt  to  be 
appropriate  when  its  application  is  already  known.  It  is 
necessary  that  the  sign  should  be  so  stamped  with  the 
character  of  the  thing  signified  as  to  determine  its  applica- 
tion in  a  given  context  and  under  given  circumstances. 
On  the  other  hand,  it  must  be  admitted  that  when  once 
the  meaning  of  a  word  has  become  a  matter  of  convention 
a  general  feeUng  of  affinity  between  sound  and  sense  may 
operate  powerfully  in  determining  the  creation  and  selec- 
tion of  new  words. 

These  and  similar  theories  must  all  be  regarded  as 
part  of  the  general  doctrine  that  natural  signs  psycho- 
logically precede  conventional  signs.  They  are  true  and 
useful  inasmuch  as  they  emphasise  the  part  played  by 
phonetic  elements  in  imitative  expression.  The  imita- 
tive use  of  vocal  utterance  paves  the  way  for  the  develop- 
ment of  conventional  speech.  Why  conventional  language 
has  come  to  consist  ahnost  entirely  of  phonetic  elements 
we  have  attempted  to  explain  in  the  last  section.  The 
reason  why  natural  signs  have  to  so  large  an  extent  been 
displaced  by  conventional  signs  lies  in  their  superior  con- 
venience and  power. 

§  9.  Advantages  of  Conventional  Language. — ^The 
primary  and  essential  procedure  of  the  language  of 
natural  signs  is  to  represent  things  and  processes  by 
imitating  the  broad  features  of  their  sensible  appearance 


find  eipresssoQ  in  self-interpreting  signs,  would  be  in- 
capable of  the  higber  reacbee  of  abstraction.  Broadly 
speaking,  natural  signs  are  capable  of  fixing  attention 
on  universals  nbicb  are  coustitutiTe  characters  of  par- 
ticular objects  as  presented  in  perceptual  experience; 
bul>  thej  can  only  to  a  very  bmited  extent  fix  attention 
on  uniTersals  which  are  constitutive  characters  of  other 
uniTersals.  The  thinking  which  depends  on  the  imita- 
tive gesture  generates  concepts ;  but  it  can  hardly 
generate  a  conceptual  system,  in  which  there  is  an  ascend- 
ing scale  of  generalisation,  passing  from  species  to  genus, 
and  from  genus  to  higher  genus,  and  so  on  through  a 
series  of  gradations  till  the  highest  genus  is  reached. 
It  seems  beyond  the  unaided  powers  of  the  thought 
which  works  through  natural  signs  to  frame  a  system  of 


This  impotence  of  the  imitative  gesture  to  express  higher 
universals  ia  easily  illustrated.  "  To  make,"  says  Tylor, 
"is  too  abstract  an  idea  for  the  deaf-mute;  to  show  that 
the  ttulor  makes  the  coat,  or  that  the  carpenter  niakes  tbe 
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table,  he  would  represent  the  tailor  sewing  the  coat,  and 
the  carpenter  sawing  and  planing  the  table."  ^  According 
to  Schnudz, "  The  more  general  determinations  of  magnitude 
such  as  broad,  narrow;  long,  short;  thick,  thin;  high,  low; 
cannot  be  accurately  expressed ;  the  most  that  can  be  done 
is  to  teach  the  deaf-mute  signs  which  are  suitable  to  the 
largest  proportion  of  cases." '  Often  a  general  concept  is 
capable  of  pictorial  expression ;  but  only  in  a  way  which  is 
cumbrous  and  circuitous  when  compared  with  the  conyen- 
tional.  A  series  of  imitative  gestures  may  be  needed, 
where  a  single  word  would  effect  the  same  purpose  with 
greater  precision  and  certainty.  Thus  an  Indian  who 
wished  to  convey  to  a  deaf-mute  that  he  had  travelled  in 
the  train,  could  only  convey  the  idea  of  train  by  three 
successive  bits  of  pantomime,  one  representing  the  concep- 
tion of  something  covered  in,  another  that  of  wheels,  and 
the  third  that  of  smoke.  Now  this  mode  of  expression 
may  at  first  sight  appear  more  analytic  than  the  use  of  the 
single  word  train.  It  resolves  into  three  universals  and 
reconstructs  out  of  them  what  the  conventional  language 
expresses  in  its  totality  by  one  sign.  But  we  must  remem- 
ber that  we  could  use  many  signs  if  there  were  need  for 
them.  If  there  were  occasion  to  give  an  analytic  description 
of  a  railway  train,  that  description  could  be  given  with  far 
more  fineness,  precision,  and  adequacy  in  words  than  in 
imitative  gestures.  The  conventional  language  uses  one 
word  because  one  word  is  enough.  The  language  of  imita- 
tive gesture  uses  three  separate  bits  of  pantomime  because 
it  cannot  do  with  less.  It  is  forced  to  describe  because  it 
cannot  directly  designate.  Now  why  is  it  unable  to  express 
by  a  single  appropriate  sign  the  general  conception  of  a 

'  Eariy  Hittorp  of  Mankind, 
'  Ueber  die  Tauhatummen,  p.  275. 


object,  which  are  at  onc«  important  and  easily  presented  to 
the  eye,  and  to  exhibit  as  many  of  them  as  appear  sufficient 
to  enable  the  intended  moaning  to  be  divined.  The  same 
deficiency  also  makes  it  difficult  to  refer  to  an  individual 
person  by  a  self-eipressive  sign.  The  imitative  gesture 
as  such  and  apart  from  convention  is  incapable  of  directly 
expressing  the  univeraaiity  which  belongs  to  the  individual 
and  is  associated  with  the  Proper  Name.  The  depiction 
of  some  special  characteristic  or  peculiarity  may  or  may 
not  be  successful  in  directing  attention  to  the  person 
intended.  All  depends  on  context  and  circumstances.  If 
representation  of  this  or  that  characteristic  proves  insuffi- 
cient, others  may  he  added  until  understanding  is  reached, 
as  in  the  case  of  the  railway  train. 


CHAPTER   VI. 


The  External  World  as  Ideal  Construction. 

§  1.  Unification  of  Perceptual  Data. — It  is  the  function 
of  free  trains  of  ideas  to  connect  in  a  continuous  whole 
the  detached  data  of  sense-perception  occurring  in  the 
course  of  individual  experience.  The  isolated  facts  of 
sense-perception  are  made  continuous  with  each  other  by 
interposing  between  them  ideally  represented  links.  The 
perceived  thing  reveals  itself  in  actual  perception  as  exist- 
ing, persisting  and  changing  independently  of  the  motor 
activity  of  the  percipient.  Its  characteristic  nature  as 
externally  real  object  essentially  involves  this  independence 
of  the  percipient  subject  and  his  changing  position  in 
relation  to  it.  But  the  percipient  may  not  only  alter  his 
relative  position  in  regard  to  it,  while  he  is  actually  per- 
ceiving it ;  he  may  also  turn  aside  from  it  altogetlier,  or 
remove  himself  to  such  a  distance  that  it  can  no  longer 
affect  his  senses.  As  change  of  position  on  his  part  makes 
no  difference  to  the  thing  as  physical  object,  so  his  presence 
or  absence  can  make  no  difference  to  its  nature  and  exis- 
tence. When  therefore  he  ideally  represents  it,  he  will 
represent  it  as  existing,  persisting,  and  changing,  although 
it  is  no  longer  perceived.  He  will  represent  it  as  existing, 
persisting,  and  changing  in  the  same  manner  as  if  he  were 
in  its  presence  and  actually  observing  it.  Herein  lies  the 
possibility  of  extending  knowledge  of  material  things  and 
processes  far  beyond  the  limits  of  actual  perception  so  as 
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one  plac8 :  he  returns  and  finds  it  in  another  place :  the 
discrepancy  can  only  be  removed  bj  ideeJlj  connectiag  the 
two  experiences  bj  intermediate  links  lepresenting  soma 
mode  in  which  the  transference  from  one  place  to  anotbcff 
may  or  must  have  taken  place.  A  fire  is  left  burning 
brightly ;  after  an  interval  nothing  is  found  but  grey 
embers.  Percept  and  remembrance  must  be  connected  by 
ideal  representation  of  a  fire  gradually  decaying.  Again, 
the  fire  which  is  left  burning  brightly  may  after  a  long 
interval  of  time  be  found  still  burning  as  brightly  aa  erer. 
Here  the  representation  of  the  fire  as  gradually  decaying 
collides  with  the  actual  percept.  It  has  sot  gone  out. 
The  incoherence  may  be  removed  by  representing  some- 
one as  having  intervened  in  the  meantime  to  keep  it  aUve. 
Apart  from  actual  conflict  between  idea  and  perception, 
the  mere  strangeness  of  an  object  acts  aa  a  theoretical 
motive  for  ideal  construction.  The  mete  inability  to  fit  it 
into  the  general  scheme  of  things  impels  the  subject  to 
trains  of  thought  directed  to  overcome  the  difficulty. 
Merely  theoretical  interest  however  is  on  the  whole  a 
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factor  of  secondary  importance;  and  the  more  primitiye 
the  stage  of  mental  development  attained,  the  less  impor- 
tant it  is.  The  systematic  pursuit  of  knowledge  for  its 
own  sake  is  a  late  outcome  of  mental  evolution.  In  earlv 
stages  of  human  development  thinking  is  mainly  subservient 
to  practical  ends,  and  its  impelling  motive  lies  in  the 
pressure  of  practical  needs.  Thus  the  process  of  ideal 
interpretation  is  carried  on  only  so  far  as  it  supplies  a 
guide  to  action.  Merely  theoretical  speculation  may  and 
does  exist  as  a  sort  of  amusement :  but  it  is  not  followed 
out  in  a  serious  and  strenuous  manner. 

§  2.  Verification  and  Ee-interpretation. — The  primary 
function  of  ideal  construction  is  the  framing  of  means  for 
the  attainment  of  practical  ends.  The  ideal  combinations 
which  thus  arise  are  of  use  only  in  so  far  as  they  are 
translated  into  action.  The  plan  which  is  formed  in  the 
head  must  be  put  into  execution.  Now  the  course  of 
events  which  takes  place  in  the  execution  of  the  plan  may 
or  may  not  conform  to  the  ideal  pre-arrangement.  When 
it  does  so  conform,  the  ideal  pre-arrangement  is  verified  by 
the  result.  When  events  fall  out  otherwise  than  was 
anticipated,  the  ideal  pre-arrangement  is  contradicted  by 
the  result.  In  case  of  failure,  there  is  a  new  impulse  to 
thought.  The  ideal  combinations  must  be  modified  until 
an  effective  plan  is  reached.  In  this  way,  the  process  of 
ideal  construction  is  perpetually  finding  and  utilising  new 
data.  In  the  original  ideal  train,  there  may  be  a  sequence 
a,  h,  c,  dt  but  the  actual  sequence  of  events  when  the  plan 
is  carried  into  execution  may  be  a,  h,  e,  q.  This  provokes 
a  new  process  of  ideal  construction,  in  which  the  represented 
order  is  a,  h,  c,  m,  d.  On  trial,  this  ideally  represented 
sequence  is  verified.  On  subsequent  occasions,  when 
the  practical  end  is  similar,  the  sequence  e,  m,  d  will  be 
substituted  for  the  sequence  e,  d,  where  other  relevant 
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strong.  We  have  an  insUuice  of  this  in  modem  times  in 
the  widespread  use  of  quack  medicines.  The  patient  is 
reallj  helpless,  but  he  tries  every  means  that  suggests  itself. 
In  more  primitive  stages  of  mental  development,  whole  sys- 
tems of  ideas  arise  in  this  way,  which  we  from  our  superior 
point  of  view  stigmatiae  as  mytholt^j  or  superstition. 

Eeal  insight  into  physical  nature,  and  eSectire  control 
over  its  processes,  are  acquired  in  the  first  instance  mainly 
by  mechanical  contrivanoe  and  mechanical  execution. 
Weaving,  basket-work,  pott«ry,  building,  the  construc- 
tion of  tools  and  weapons,  yield  in  early  stages  of  develop- 
ment a  real  knowledge  of  the  nature  of  physical  things 
and  a  real  control  over  them.  In  such  mechanical  opera- 
tions, ideal  analysis  and  synthesis  are  accurately  trans- 
lated into  real  analysis  and  synthesis,  a  real  separation  and 
re-combination  of  the  parts  of  matter.  Thus  the  constitu- 
tion of  the  physical  world  is  learnt  by  actually  taking  it 
to  pieces  and  puttii^  it  together  again.  In  general,  insight 
into  natural  process  is  in  proportion  to  the  degree  of 
derelopment  of  the  mechanical  arts. 
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The  knowledge  of  nature  which  is  embodied  in  modem 
science  is  essentially  of  the  same  type.  There  is  however 
one  important  difference.  We  now  artificially  separate 
and  re-combine  physical  conditions  for  the  sake  of  obtain- 
ing knowledge,  and  not  merely  for  practical  purposes. 
Experiments  are  now  made  with  a  purely  theoretical 
interest,  because  the  love  of  knowledge  for  its  own  sake  has 
become  strongly  developed. 

§  3.  Spaee  as  Ideal  Con8tniotion.-^We  are  unable  to 
perceive,  imagine  or  draw  on  paper,  any  actual  line, 
which  can  be  ascertained  to  be  perfectly  straight.  None 
the  less,  we  know  clearly  what  is  meant  by  a  perfectly 
straight  line.  This  is  possible,  because  in  ideal  construc- 
tion we  can  by  mental  abstraction  regard  as  irrelevant  the 
physical  conditions  which  actually  prevent  perfect  straight- 
ness.  A  drunken  man  tries  to  walk  straight  along  a  road ; 
but  in  spite  of  his  efforts  his  course  is  more  or  less  con- 
spicuously zigzag.  In  his  own  mind,  the  course  he  intends 
to  pursue  is  contrasted  with  the  course  he  is  compelled  to 
pursue  against  his  will.  The  course  he  intends  to  pursue 
is  that  which  he  would  pursue  apart  from  certain  interfer- 
ing conditions.  It  is  thus  an  ideal  construction  pre- 
supposing conceptual  analysis.  Now  it  is  possible  in  this 
way  to  disregard  and  treat  as  irrelevant  all  properly 
physical  conditions  as  contrasted  with  those  conditions 
which  are  contained  in  the  very  nature  of  space,  as  such. 
A  line,  as  straight  as  the  nature  of  space  will  admit  of 
apart  from  other  interfering  conditions,  appears  to  ideal 
construction  as  a  perfectly  straight  line.  In  a  similar  way 
the  conception  of  a  perfect  circle  and  other  perfect  figures 
arises.  It  is  possible  to  notice  degrees  of  roundness  before 
attaining  the  explicit  concept  of  a  perfect  sphere  or 
cirde,  just  as  we  notice  different  degrees  of  bigness, 
although  there  neither  is  nor  can  be  an  ideal  of  perfect 


familiar. 

The  coQception  of  the  iofinity  of  apace  haa  a  like  origin. 
Pn^resB  from  place  to  place  maj  be  arrested  bj  all  Idnda 
of  physical  conditiona ;  but  if  these  be  disregarded,  and  the 
nature  of  space  alone  considered,  no  reason  is  disceruible 
why  movement  from  one  position  to  another  should  have 
any  limit.  A  spatial  limit  is  the  boundary  line  between 
one  part  of  space  and  an  adjoining  part ;  it  is  a  limit  m 
space,  and  cannot  therefore  be  a  limit  of  space.  It  is  by 
mental  process  of  the  kind  described  that  the  transition 
is  made  from  space  aa  perceived  or  imaged  to  space  a> 
conceited. 

§  4.  Time  aa  Ideal  Conitruatlon. — The  process  of  ideal 
construction  makes  a  greater  difference  in  the  case  of  time 
than  even  in  that  of  space.  We  have  seen  how  in  an 
ideally  represented  time-series  the  distinction  between  n«w 
and  ^A«n,  or  betneen  one  now  and  another,  becomes  rela- 
tive, so  that  accordiug  to  the  point  of  view  we  may  r^ard 
any  part  of  the  series  as  a  now,  and  what  precedes  or 
follows  as  relatively  future   or  past.     But    besidea  thi« 
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relative  antecedence  and  subsequence,  there  is  also  what 
we  may  call  an  absolute  noun— the  moment  determined  bj 
the  immediacy  of  immediate  experience.  This  forms  a 
starting-point  for  ideal  construction  of  time-order.  What 
is  prior  to  it  is  regarded  not  merely  as  relatively  but  as 
absolutely  past ;  what  is  subsequent  to  it  is  regarded  not 
merely  as  relatively  but  as  absolutely  future.  Past  and 
future  are  still  defined  only  by  their  relations;  but  the 
starting-point  from  which  we  define  them  is  not  arbitrary 
but  fixed,  and  fixed  not  by  ideal  construction  but  by  actual 
sensation  and  feeling.  As  Dr.  Ward  says : — "  To  a  being 
whose  presentations  never  passed  through  the  transitions 
which  ours  undergo — first  divested  of  the  strength  and 
vividness  of  impressions,  again  re-invested  with  them  and 
brought  back  from  the  faint  world  of  ideas — the  sharp 
contrasts  of  '  now '  and  '  then/  and  all  the  manifold 
emotions  they  occasion,  would  be  quite  unknown.  .  .  .  In 
the  obligation  to  wait  and  work  in  hope  or  dread  of  what 
is  '  still  to  come '  there  is  much  more  than  time-order."  ^ 
The  apprehension  of  past  and  future  in  this  absolute 
sense  pre-supposes  a  starting-point  in  the  immediate 
experience  of  the  moment ;  and  an  ideal  construction  in 
two  directions, — on  the  one  hand,  of  what  has  preceded,  on 
the  other,  of  what  is  to  follow  the  actual  now.  On  the 
whole,  anticipation  of  the  future  must  be  regarded  as 
prior  in  the  order  of  development  to  reminiscence  of  the 
past.  For  the  primary  stimulus  to  ideational  activity 
comes  from  practical  needs;  and  these  are  in  the  first 
instance  concerned  with  the  future.  G-iven  a  present 
urgency  in  the  way  of  hunger  or  thirst,  the  primary 
demand  made  upon  ideational  activity  is  for  the  devising 
of  means  to  procure  food  or  drink.    It  is  thus  called  on  to 

*  Article  **  Psychology,"  Bncpclopaedia  Britannica,  p.  576. 


definitely  fixed  series  of  ideal  representations,  bat  of  a 
number  of  alternative  lines,  vhich  compete  with  each 
other  for  predominance  in  consciousness.  But  tlie  past 
has  already  taken  determinate  form ;  in  it  one  definite 
alternative  has  already  been  realised  to  the  exclasion  of 
others.  Besides  this,  post  and  future  have  an  altogether 
different  relation  to  practical  activity.  The  future  is  some- 
thing vhich  may  be  in  a  greater  or  less  degree  determined 
by  the  a^ncy  of  the  subject  himself ;  and  he  must  be 
continually  adjusting  his  actions  so  as  to  modify  it,  if  he  is 
to  survive  and  live  a  tolerable  life  in  the  world.  But  the 
past  is  beyond  this  kind  of  control.  Betrospection  can  only 
be  of  use  in  supplying  data  for  pre-arranging  the  future. 

So  far  we  have  considered  only  the  lapse  of  time  as  it 
appears  to  the  iudividual  subject,  or  in  other  words  what 
is  sometimes  called  subjective  time.  But  it  is  plain  that 
this  does  not  coincide  with  time  as  measured  by  the  clock. 
Shakespeare  tella  us  that  time  travels  "  in  divers  paces 
with  divers  persons  " ;  Newton  tells  us  that  time  moves  at 
a  constant  rate.  Shakespeare's  time  is  evidently  sub- 
jective time,  and  Newton's  objective  time.     In  a  positios 
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of  great  difficiQtj  and  danger  minutes  maj  appear  like 
hours.  Two  lovers  in  the  enjoyment  of  a  lovers*  conversa- 
tion may  find  hours  pass  like  minutes.  The  subjective 
estimate  of  time  is  more  or  less  different  from  time  as 
measured  by  the  clock,  though  normally  there  is  a  rough 
correspondence  between  them.  Objective  time  as  dis- 
tinguished from  subjective  is  a  product  of  ideal  construc- 
tion. The  beginning  of  the  process  by  which  it  comes  to 
be  conceived  is  found  in  the  conditions  of  practical 
activity.  Lapse  of  time  is  often  an  important  factor  in 
the  attainment  of  practical  ends.  It  takes  a  certain  time, 
for  instance,  to  travel  from  one  given  place  to  another,  or 
to  cook  a  piece  of  meat,  or  for  water  to  boil,  or  for  clay  to 
harden  in  the  sun.  Now  in  practical  calculations  it  will 
not  do  to  leave  the  estimate  of  the  lapse  of  time  in  such 
cases  to  the  varying  impressions  of  the  individual.  The 
only  effective  mode  .of  procedure  is  to  find  some  other 
process  which  coincides  in  its  beginning  and  termination 
with  the  process  of  which  the  duration  is  to  be  measured. 
Thus,  if  the  question  be,  how  long  it  tkaes  to  get  from  one 
place  to  another,  a  sufficient  answer  may  be  found  by 
reference  to  the  course  of  the  sun.  It  will  take  perhaps 
from  sunrise  to  sunset  of  a  summer's  day ;  or  from  sun- 
rise till  noon.  The  efficiency  of  this  mode  of  procedure 
depends  upon  the  discovery  of  uniform  standards  of 
measurement.  These  are  best  supplied  by  rhythmic  pro- 
cesses which  repeat  themselves  at  intervals.  If  it  is  found 
that  the  duration  of  events  in  general  can  for  practical 
purposes  be  defined  by  saying  that  they  take  the  same 
time  as  one  or  more  repetitions  of  a  certain  rhythmic 
process,  this  process  has  proved  its  efficiency  as  a  standard 
of  measurement.  The  process  which  we  now  most  com- 
monly use  is  the  movement  of  the  hands  of  a  clock.  The 
movement  of  the  minute-hand,  starting  from  one  positioxi 
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and  returning  to  it  again,  constitutes  a  fixed  period  wliich 
we  call  an  hour.  So  the  movement  over  a  smaller  interval 
on  the  dial  constitutes  another  fixed  period  which  we  call  a 
minute.  Objective  time  is  thus  an  ideal  construction,  and 
the  principle  on  which  it  rests  is  that  processes  otherwise 
similar,  and  taking  place  under  similar  conditions,  will 
occupy  the  same  time.  Thus  if  they  start  simultaneously, 
they  will  terminate  simultaneously,  and  so  on.  Similarly, 
if  two  dissimilar  processes  are  found  to  occupy  the  same 
time  on  one  occasion,  they  will  occupy  the  same  time  on 
another  occasion,  under  like  conditions. 

§S.  Causality  as  Ideal  Constraotion. — On  the  purely 
perceptual  level,  there  is  a  tendency  to  repeat  modes  of 
procedure  which  have  proved  successful  in  the  past,  and  to 
discontinue  modes  of  procedure  which  have  proved  un* 
successful.  To  this  extent  the  category  of  causality 
operates  in  perceptual  consciousness.  But  for  the  merely 
perceptual  consciousness  the  question  why  a  given  cause 
produces  a  given  effect  can  hardly  be  said  to  exist.  Ideal 
construction  is  continually  asking  this  question.  It  is  the 
very  essence  of  the  process  by  which  means  are  devised  for 
the  attainment  of  practical  ends  to  interpose  between  the 
starting-point  and  its  termination  a  series  of  ideally 
represented  links,  each  constituting  an  indispensable  term 
in  a  train  of  causes  leading  up  to  the  ultimate  effect. 
These  practical  experiences  yield  material  for  interpreting 
events  which  take  place  apart  from  the  agency  of  the 
subject.  Thus  it  becomes  possible  to  ask  why  A  produces 
D,  and  to  answer  by  saying  that  A  produces  B,  and  that  B 
produces  (7,  and  that  0  produces  D.  So  far  as  this  ideal 
construction  is  determined  by  more  or  less  practical 
experiences  such  as  those  connected  with  mechanical  con- 
trivance, it  yields  a  true  insight  into  the  nature  of  physical 
process.    But  strong  interests  of  a  practical  or  theoretical 
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kind  often  create  a  need  for  explanation  where  data  for 
explanation  are  either  altogether  insufficient  or  absent. 
In  such  cases  the  ideal  construction  will  take  a  form  which 
appears  from  a  higher  point  of  view  fanciful  and  absurd. 
Why  has  the  robin  a  red  breast  ?  Because  cock-sparrow 
shot  it  with  his  bow  and  arrow.  A  good  example  of  a 
simple  causal  series  of  this  kind  is  the  story  of  the  old 
woman  whose  pig  would  not  go  over  the  stile.  "  As  soon 
as  the  cat  had  lapped  up  the  milk,  the  cat  began  to  kill 
the  rat,  the  rat  began  to  gnaw  the  rope,  the  rope  began  to 
hang  the  butcher,  the  butcher  began  to  kill  the  ox,  the  ox 
began  to  drink  the  water,  the  water  began  to  quench  the 
fire,  the  fire  began  to  bum  the  stick,  the  stick  began  to 
beat  the  dog,  the  dog  began  to  bite  the  pig,  the  pig  in  a 
fright  jumped  over  the  stile,  and  so  the  old  woman  got 
home  that  night.*'  In  savage  thought,  there  are  abundant 
examples  of  causal  explanation  which  remind  us  of  these 
nursery  fables. 

The  word  why  may  have  another  application.  In 
asking  why  a  given  effect  is  produced,  the  interest  may 
lie  in  discovering  which  of  a  given  group  of  conditions 
are  essential  to  the  result,  and  which  irrelevant.  This 
inquiry  naturally  arises  when  the  same  result  follows 
under  circumstances  apparently  dissimilar  on  the  whole, 
or  fails  to  appear  under  circumstances  apparently  similar- 
on  the  whole.  To  find  a  cause  is  here  to  find  points  of 
identity  in  apparently  dissimilar  conditions,  and  of 
difference  in  apparently  similar  conditions.  There  is  a 
West  African  story  according  to  which  a  hunter  took  the 
first  hint  for  weaving  nets  from  contemplating  the  spider's 
web.  His  wife  suggested  that  he  might  make  mats  and 
similar  articles  in  like  manner.  He  tried,  but  failed  to 
give  them  shape.  Accordingly,  he  went  back  to  observe 
the  procedure  of  the  spider,  so  as  to  note  the  points  of 


trivances  as  the  ateam-es^e  or  the  electric  tole^rapli. 
In  early  stages  of  developioeDt,  the  diatinction  of  the 
essential  part  of  a  cause  from  tlie  accidental  is  rer; 
crude,  and  is  in  the  main  proportioned  to  the  d^ree  (^ 
adrancement  in  the  mechanical  arte.  Arsenic  and  in- 
cantations, according  to  Voltaire,  will  Idll  a  flock  of  sheep. 
The  savage  rarely  thinks  of  using  the  arsenic  without  tlie 
incantations.  The  medicine  man  accompanies  eren 
surgical  operations  with  all  kinds  of  ceremonials  having 
nothing  to  do  with  the  result.  In  Charles  Lamb's 
dissertation  on  roast  pig,  we  hare  a  fanciful  exag^ratdon 
of  this  feature  of  savage  thought.  Bo-ho  discovers  the 
flavour  of  roast  pig  by  accidentally  setting  fire  to  a  house. 
The  custom  of  firing  houses  in  order  to  roast  pigs 
continued  "  tiU  in  process  of  time  ...  a  sage  arose,  like 
our  Locke,  who  made  a  discovery  that  the  flesh  of  swine, 
or  indeed  of  any  other  animal,  might  be  cooked  (burnt, 
as  they  call  it)  without  the  necessity  of  consuming  a  whole 
house  to  dress  it."'     The  exa^^ration  in  Lamb's  story 

'  Smyi  o/£lia  (Ainger'a  edition),  p.  168. 
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arises  from  his  baying  ohosen  a  case  in  which  all  essential 
conditions  fall  within  the  practical  experience  and  control 
of  the  agents  interested  in  the  result,  so  that  it  would  be 
easy  for  them  to  disengage  the  essential  from  the 
accidental.  He  would  scarcely  have  exaggerated  if  be  had 
referred  to  such  natural  phenomena  as  disease  and  death,  in 
which  the  operative  conditions  are  in  the  main  beyond  the 
control  and  even  beyond  the  ken  of  the  uncidtured  mind. 
Here  ideal  construction  cannot  fix  upon  what  is  essential ; 
and  since  the  strength  of  the  practical  interests  concerned 
demands  the  discovery  of  some  operative  conditions  to 
form  a  basis  of  practical  procedure,  causal  efficacy  is 
ascribed  to  all  kinds  of  circumstances  which  are  in  reality 
totally  irrelevant,  such  as  the  evil  eye,  the  malignancy  of 
departed  spirits,  the  magical  practices  of  witches,  and  the 
like.  On  these  assumptions,  elaborate  methods  of 
procedure  are  based.  Such  methods  are  often  more  or 
less  intermingled  with  truly  curative  measures,  which  pre- 
vent the  result  being  wholly  a  matter  of  accident.  But,  on 
the  whole,  much  more  stress  is  laid  on  what  is  irrelevant 
and  inefficient  than  on  what  is  relevant  and  efficient. 
In  treating  a  disease,  it  is  obvious  that  the  cure  does 
not  depend  merely  on  drugs,  or  the  like ;  for  the  patient 
may  either  die  or  recover  when  the  same  drugs  are  used. 
Other  conditions  are  therefore  imagined  which  by  their 
very  nature  cannot  come  except  in  a  partial  and  uncertain 
way  within  the  control  of  the  medicine  man. 

§  6.  Thinghood  as  Ideal  Construction. — We  have  seen 
that  for  perceptual  consciousness  whatever  has  unity  and 
distinctness  of  interest  is  a  separate  thing.  Since  interest 
is  primarily  practical,  whatever  acts  as  a  whole,  and  is 
capable  of  being  acted  on  as  a  whole,  is  one  thing.  We 
have  seen  that  conceptual  analysis  resolves  the  unity  of 
the  thing  into  its  constituent  parts,  qualities  and  relations. 


Inasmuch  ae  a  man  has  himself  (ictuallj  put  a  piece  of 
mechauism  together,  bo  that  it  may  fulfil  a  certain 
fuDctioD,  he  is  able  to  explain  why  it  fulfils  this  function, 
by  showing  how  the  parts  are  combined,  and  act  on  each 
other  80  as  to  work  t<^ether  in  producing  a  certain  result. 
The  same  kind  of  eiplanation  may  afterwards  be  applied 
to  things  which  he  cannot  himself  construct.  He  may 
ideally  analyse  and  combine  in  a  mechanical  way  what  he 
cannot  actually  take  to  pieces  and  put  together  again.  He 
may  eren  assume  constituent  elements  which  are  beyond 
the  reach  of  actual  perception,  and  by  ascribing  to  these 
filed  modes  of  behaviour  in  relation  to  each  other,  he 
may  explain  the  observed  phenomena  as  the  products 
of  their  interaction.  Modern  theories  of  atoms  and  ~ 
molecules  and  of  the  motions  of  the  particles  of  ether  are 
examples  of  the  highest  development  attained  in  this 
direction.  Atomic  theories  explain  the  nature  and  mode 
of  behaviour  of  perceptible  things  by  assuming  as 
elementary  constituents  of  the  physical  world  "  countless 
atoms,  invisible  from  their  minuteness,  persistent  in  their 
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duration,  and  unchangeable  in  their  properties.  These 
atoms,  now  coalescing  in  most  manifold  fashion,  now  with- 
drawing unaltered  from  these  fluctuating  combinations, 
produce  bj  the  yarietj  of  their  positions  and  motions  the 
different  kinds  of  natural  products  and  their  changeful 
development."^  The  essential  pre-supposition  of  such 
theories  is  that  the  elements  which  thej  assume  as 
ultimate  shall  always  behave  in  virtually  the  same  way  in 
the  same  circumstances.  Their  whole  nature  is  supposed 
to  be  constituted  by  their  mode  of  behaviour  in  relation  to 
each  other,  and  this  is  invariable.  Explanation  is  more 
complete  and  satisfactory  the  less  variety  there  is  in  the 
constitution  of  the  ultimate  atoms.  It  would  be  most 
perfect  from  a  mechanical  point  of  view  if  all  natural 
processes  could  be  explained  by  the  combination  and  inter- 
action of  atoms  in  themselves  homogeneous,  so  that  the 
resiilting  variety  of  material  products  would  be  purely  due 
to  variety  in  the  way  in  which  identical  elements  are  put 
together.  This  mechanical  point  of  view  has  been 
applied,  to  a  large  extent  with  success,  even  to  living 
organisms.  The  construction  of  self-acting  machinery 
has  had  an  important  influence  in  suggesting  this  line 
of  thought.  "  Our  eyes,"  says  Lotze,  "  cannot  rest 
repeatedly  and  continuously  on  this  remarkable  border- 
land of  self-acting  instruments,  wliich  derive  their 
material  from  Nature,  but  the  form  of  their  operation 
from  human  volition,  without  our  whole  mode  of  con- 
ceiving Nature  being  affected  by  these  observations. 
.  .  .  We  know  in  fact  that  not  from  within,  by  a  spon- 
taneous effort  at  development,  but  under  extraneous 
compulsion  have  the  combined  bodies  acquired  this 
admirable  play  of  mutually  adjusted  states.    Far  simpler 

*  Lotze,  Microcotmiu,  third  edition,  voL  i,  pp.  31-32. 
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properties  and  effects  belonged  in  themselres  to  the 
particular  substances  which  we  combined,  yarying  accord- 
ing to  uniyersal  laws  with  the  alteration  of  definite 
conditions.  These  invisible  forces  our  mechanical  skill 
has  compelled  (by  the  cunning  combinations  into  which 
it  has  beguiled  that  which  holds  them)  to  work,  under 
such  conditions  that  their  conformity  to  universal  laws 
must,  without  any  purpose  of  their  own,  realise  the  ends 
that  are  our  piurposes."  ^  Such  human  contrivances  could 
not  but  suggest  the  question  whether  even  animated 
organisms  were  not  composed  partly  or  wholly  in  a  similar 
manner,  having  their  origin  in  "  the  world's  course,  which 
combines  the  elements  sometimes  in  one  way,  sometimes 
in  another,  and  in  each  of  these  groups  inexorably  initiates 
the  system  of  movements  and  operations  that,  according 
to  general  laws,  corresponds  to  the  actual  mode  of  their 
connexion."  *  As  a  matter  of  fact,  physiological  explana- 
tion tends,  as  far  as  possible,  to  take  this  form. 

The  mechanical  point  of  view,  which  has  received  so  vast 
a  development  in  modern  science,  sprang  from  extremely 
meagre  and  rudimentary  beginnings  in  primitive  thought. 
The  power  of  mechanical  construction  and  analysis  implied 
in  the  making  of  the  simple  instruments  of  savages  seems 
almost  infinitesimal,  if  we  compare  it  with  our  elaborate 
machinery.  It  is  insufficient  to  suggest  even  the  possi- 
bility of  a  mechanical  explanation  of  the  complex  pro- 
cesses and  products  of  nature,  and  especially  of  living 
organisms  and  their  behaviour.  Tet  the  mind  of  the 
savage  cannot  remain  at  rest  simply  ignoring  the  play  of 
the  natural  forces  which  surround  him  and  continually 
influence  his  life  and  activity  for  good  and  evil,  but  especi- 
ally for  evil.    In  particular,  disease  and  death  bjib  pheno* 

^Op.ciL,yoL  iL,  p.  18.  *  IhkL 
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mena  which  he  cannot  neglect.  The  pressure  of  practical 
interests  compels  him  to  act  and  to  contrive  means  of 
acting.  Thus  some  kind  of  ideal  construction  is  for  him 
a  necessity  in  order  that  he  maj  not  sit  down  helpless  in 
face  of  a  vast  varietj  of  phenomena  which  he  cannot  even 
think  of  explaining  on  mechanical  principles.  To  him  it 
is  simply  a  familiar  fact  which  requires  no  explanation, 
that  individual  things  exist,  having  distinctive  properties 
and  modes  of  behaviour.  It  is  a  familiar  fact  that  such 
things  are  composed  of  parts  which  act  and  are  acted  on 
together,  so  that  change  in  one  part  is  accompanied  bj 
changes  in  other  parts.  All  this  he  does  not  think  of 
explaining,  but  pre-supposes  it  without  question  as  a  basis 
of  explanation.  Hence  he  follows  a  line  of  thought  which 
is  opposed  to  the  mechanical.  Instead  of  explaining  the 
unity  of  the  whole  by  the  combination  and  interaction 
of  the  parts,  he  explains  the  combination  and  interaction 
of  the  parts  by  the  unity  of  the  whole.  He  knows  that 
the  sole  of  his  foot  is  part  of  the  same  individual  unity  as 
the  crown  of  his  head ;  he  knows  that  if  a  nail  runs  into 
the  sole  of  his  foot,  his  mouth  utters  a  cry  of  pain.  But  the 
connexion  of  the  two  facts  by  a  series  of  intermediate  links 
of  a  mechanical  kind  lies  entirely  outside  the  circle  of  his 
ideas.  He  knows  nothing  of  afferent  and  efferent  nerves, 
or  of  molecular  processes  in  brain  and  muscle.  When  the 
nail  runs  into  his  foot,  his  organs  of  speech  emit  a  cry 
simply  because  he  is  one  individual  being  of  which  both 
foot  and  organs  of  speech  are  part.  The  important  point 
is  that  as  this  mode  of  explanation  takes  no  account  of 
mechanical  conditions,  it  is  not  subject  to  mechanical 
limitations.  The  sympathetic  commimion  between  the 
parts  of  a  whole  neisd  not  be  conditioned  by  those  rela- 
tions in  space  and  time  on  which  mechanical  interaction 
depends.    It  is  thus  possible  to  represent  the  sympathetic 


from  the  whole,  and  acquires  connexion  with  some  other 
individual.  In  this  way  the  nature  of  one  thing  may  be 
in  some  measure  transferred  to  another.  By  wearing  a 
tiger's  teeth,  a  man  may  make  himself  brare  and  fieroo ; 
by  appropriating  the  belongings  of  a  deceased  person,  he 
may  share  in  that  pereon's  skill  and  good-fortune. 
Instances  of  this  kind  are  innumerable,  and  ve  shidl  have 
to  refer  to  them  agun  in  the  next  chapter.' 

§  7.  Ideal  Conitmction  ai  a  Co-operatiTe  Frooeu. — 
Through  language,  ideal  combination  becomes  a  function 
not  of  the  individual  merely,  but  of  a  community.  It  may 
be  confidently  asserted  that  the  capacity  for  ideational 
thought  would  be  of  little  use  to  a  solitary  animal.    Such 

'  It  should  be  remarked  that  the  Mvage  view  oonUun*  a  gnat 
truth.  Its  error  and  crudity  lie  in  tubatiltUmg  eiplanation  of  the 
parts  by  the  whole  instead  of  explanation  of  the  whole  bj  the  parts. 
But  it  is  equally  one-sided  to  suppose  that  merely  meohanioal 
explanation  can  yield  the  whole  truth.  If  this  were  so,  there  would 
lie  no  place  for  philoeopliy  aa  distinguished  from  soienoe. 
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thinking  is  essentially  a  social  function.  Other  animaltt 
co-operate  in  work  and  play,  but  only  men  co-operate  in 
thinking.  Where  many  men  are  united  in  striving  to 
realise  a  common  end,  each  single  mind  is,  so  to  speak, 
part  of  one  great  collective  mind.  The  ideas  occurring  to 
each  are  communicated  to  all.  What  occurs  to  A,  to  B,  or 
to  G  respectively  may  be  valueless:  but  the  ideas  of  A,  B,  G, 
taken  in  combination,  may  form  a  real  advance :  even  in 
combination  they  may  be  futile,  yet  when  they  reach  the 
mind  of  B,  they  may  fall  on  fertile  soil  and  suggest  some 
feasible  plan  of  action  or  tenable  line  of  thought. 

The  debt  which  the  individual  owes  to  social  intercourse 
by  means  of  language  is  two-fold.  He  is  placed  by  it  in 
possession  of  data  which  he  could  never  have  acquired  by 
his  own  personal  experience.  His  thinking  is  based  not 
only  on  what  he  himself  has  seen,  heard,  and  done,  but 
also  on  what  others  have  seen,  heard,  and  done.  In  the 
second  place,  he  receives  from  others  not  merely  the 
results  of  their  observations,  but  the  results  of  their  trains 
of  thought.  In  both  ways  his  debt  to  his  social  environ- 
ment is  immense.  His  debt  is  not  merely  confined  to 
interchange  of  ideas  by  means  of  language.  Imitation 
also  plays  a  large  part.  In  doing  or  attempting  to  do 
what  others  have  done  before  him,  he  re-thinks  the 
thoughts  which  have  passed  through  their  minds ;  and  he 
also  in  the  same  process  acquires  novel  ideas,  inasmuch  as 
imitation  is  rarely,  if  ever,  exact  reproduction  of  that 
which  is  imitated.  The  actions  imitated  are  usually  more 
or  less  modified  and  lead  to  new  results  in  the  case  of  each 
imitator.  What  has  been  said  holds  true  for  the  relations 
of  the  men  of  the  same  generation  to  each  other ;  but  its 
application  to  successive  generations  is  even  more  impor- 
tant. Every  child  in  learning  the  language  of  its  ancestors 
assimilates  in  outline  the  whole  system  of  ideas,  the  whole 
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indiyidiial  case.  This  is  onlj  possible  in  so  far  as  it 
attends  to  the  behaviour  of  its  elders,  and  strives  to  imitate 
them.  As  a  matter  of  fact,  the  period  of  childhood  is 
mainljr  occupied  in  attempting  to  reproduce  the  modes  of 
action  current  in  the  society  to  which  the  child  belongs. 
Even  the  play  of  children  is  penetrated  through  and 
through  hy  this  imitative  character.  Children  can  take 
the  place  of  their  elders  in  the  next  generation  only  by 
learning  from  them  those  ways  of  acting  which  are  neces- 
sary for  the  general  scheme  of  social  organisation.  But  in 
this  process  they  acquire  not  only  bodily  dexterities,  but 
also  systematic  combinations  of  ideas  which  they  never 
could  have  attained  by  their  own  unassisted  efforts. 
Besides  this,  the  material  environment  of  human  beings  is 
in  a  large  measure  a  creation  of  human  thought  trans- 
mitted from  one  generation  to  another.  Tools,  weapons, 
atensils,  buildings,  gardens  and  cultivated  fields,  are  all 
products  of  human  intelligence.  They  are  material 
arrangements  embodying  in  outward  and  visible  form 
trains  of  ideas  which  have  passed  through  human  minds. 
Flowing  from  human  intelligence  these  objects  appeal 
to  human  intelligence.  The  child,  in  learning  their 
nature  and  use,  re-thinks  the  thoughts  which  gave  them 
being.  In  this  way,  as  much  as  by  the  help  of  language 
and  direct  imitation,  the  ideas  of  one  generation  are 
transmitted  to  the  next  to  be  by  it  further  developed,  so 
that  from  comparatively  small  beginnings  human  civilisa- 
tion may  grow  like  an  avalanche  ever  accumulating  and 
retaining  new  material  as  it  advances. 

Now  the  lower  animals  do  not  in  this  manner  create  an 
environment  for  themselves  by  their  own  intelligence. 
Bees,  ants,  nest-building  birds,  beavers  and  other  animals 
with  definite  constructive  tendencies  may  be  said  in  part  to 
make  their  own  environment.    But  they  do  not  do  so  in 
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and  eyen  though  his  own  personal  experience  is  nnfavour- 
able  to  them  rather  than  otherwise.  Now  and  then  a 
person  is  met  with  who  dares  to  deny  that  the  earth  is 
round ;  there  is  nothing  in  his  direct  personal  experience 
to  show  the  roimdness ;  on  the  contrary,  so  far  as  he  can 
observe  it,  it  seems  to  be  flat.  Now  such  a  person  is  gene- 
rally regarded  as  a  "  crank  "  ;  he  is  generally  spoken  of  as 
a  harmless  kind  of  lunatic ;  and  what  is  more  important, 
he  is  so  spoken  of  by  multitudes  of  persons  who  know 
much  less  about  the  matter  than  himself.  The  reason  is 
that  he  is  maintaining  his  own  individual  ideas  against 
the  vast  work  of  ideal  construction  which  has  been  built 
up  by  the  co-operative  thinking  of  many  generations.  It 
is  true  that  this  ideal  structure  is  in  process  of  constant 
development ;  and  that,  as  it  grows,  it  rectifies  itself,  exclud- 
ing ideal  combinations  which  had  previously  formed 
integral  parts  of  it,  and  receiving  into  itself  others  which 
it  had  previously  rejected.  But  the  earth-flattener  does 
not  appear  as  a  representative  of  this  advance :  he  puts 
himself  forward,  or  is  supposed  to  do  so,  merely  as  an 
individual  setting  up  his  own  private  thoughts  in  antago- 
nism to  the  social  product.  The  experts  who  are  the 
accredited  representatives  of  the  development  of  the 
general  system  of  ideas  in  this  direction  scout  his  preten- 
sions :  he  therefore  figures  as  an  isolated  individual  ap- 
pearing in  the  strength  of  his  own  private  judgment  in 
opposition  to  the  established  social  order,  and  he  is  accord- 
ingly regarded  by  society  much  in  the  same  way  as  a 
lunatic  or  criminal,  the  only  difference  being  that  he  is 
considered  to  be  harmless  and  amusing. 

This  is  a  case  taken  from  our  own  complex  society,  in 
which  ideal  construction  is  so  vast  in  its  extent  and  so 
diversified  that  there  is  no  single  person  who  can  hold 
more  than  a  fragment  of  it,  and  its  various  branches  are 
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Thb  Sblf  ab  Idballt  Appbbhbndsd. 

§  1.  General  Nature  of  the  Self  as  Ideally  Apprehended. 
— On  the  perceptual  leyel,  the  apprehension  of  the  Self  is 
not  yet  disengaged  from  that  of  the  body.  For  perceptual 
consciousness,  the  boundary  between  the  Me  and  the  Not- 
Me  is  drawn  at  the  surface  of  the  skin.  The  clear  and 
explicit  opposition  of  the  feeling,  willing,  and  thinking 
subject  to  the  material  world  in  general,  inclusive  of  the 
living  organism,  is  a  late  outcome  of  mental  development. 
Even  when  it  has  been  reached,  it  is  only  occasionally 
present  to  consciousness — ^in  moments  of  reflection.  In  the 
ordinary  language  of  civilized  and  educated  human  beings, 
including  philosophers,  the  word  "  I "  usually  refers  to  the 
embodied  Self,  as  when  we  say:  "I  took  a  walk,*'  "I 
trembled  with  anger,"  "  I  hit  on  this  idea  while  lying  in 
bed." 

With  the  emergence  of  trains  of  ideas,  the  awareness  of 
the  Self  becomes  developed  in  a  two-fold  way.  In  the  first 
place,  there  is  an  ideal  enlargement  of  the  Self  of  perceptual 
consciousness.  "We  have  at  this  stage  not  only  an  in- 
tuition of  the  bodily  Self  doing  and  suffering  here  and 
now,  but  also  memories  of  what  it  has  done  and  suffered 
in  the  past,"^  ideal  anticipations  of  what  it  will  do  or 
suffer  in  the  future,  and  thoughts  of  what  it  might  have 
done  or  suffered  or  may  do  or  suffer  in  various  actual  or 

>  Ward,  art  Encycl,  BriLt  voL  22,  p.  598. 
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possible  situations.  This  deyelopment  does  not  of  itself 
alter  the  nature  of  the  Self  which  is  apprehended ;  it  onlj 
yields  an  extended  view  of  the  Self  of  perceptual  conscious- 
ness. But  besides  this  and  in  direct  connexion  with  it» 
another  development  takes  place  which  introduces  a  fresh 
and  most  important  constituent  into  the  object  of  self- 
consciousness.  This  comes  to  include  processes  of  attending, 
feeling,  and  willing  as  concerned  with  trains  of  ideas  as 
well  as  with  things  present  to  the  senses.  It  comprehends 
thought,  volitions,  and  emotions,  which  proceed  indepen- 
dently of  direct  transactions  between  the  embodied  Self 
and  its  actual  environment  at  the  time  when  they  occur. 
It  contains  remembrances  of  past  trains  of  ideas,  as  when 
we  say:  "These  reflections  passed  through  my  mind"; 
anticipations  of  future  trains  of  ideas,  as  when  we  say :  "  I 
shall  think  over  the  matter  before  deciding " ;  and  also 
references  to  possible  trains  of  ideas,  as  when  we  say :  "  If 
I  had  known  what  was  g^ing  to  happen,  I  should  have 
prepared  a  suitable  plan  to  meet  the  emergency." 

Apart  from  the  fulfilment  of  further  conditions,  the 
awareness  of  Self  at  this  stage  still  remains  fused  with 
the  awareness  of  the  body.  But  with  the  growth  of  ideal 
processes,  there  arises  an  important  distinction  within  the 
embodied  Self,  the  distinction  between  an  inner  and  an 
outer  Self.  Trains  of  ideas  frequently  proceed  without  any 
overt  motor  activity  such  as  is  involved  in  the  observation 
of  surrounding  things  or  in  practical  dealings  with  them ; 
and  it  often  happens  that  the  ideally  apprehended  object 
diverts  attention  from  external  impressions  altogether. 
Hence  the  Self  of  ideation  becomes  relatively  detached  from 
the  embodied  Self  of  perceptual  process.  On  the  other 
hand,  it  is  by  no  means  detached  from  the  perceived  body 
altogether.  Intense  emotions  and  desires  connected  with 
ideally  represented  objects,  are  intimately  connected  with 
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bodily  changes  accompanied  by  impressive  organic  and 
motor  sensations ;  and  even  where  these  organic  and  motor 
sensations  are  not  specially  prominent,  they  are  still  present 
in  some  degree  in  all  trains  of  ideas.  But  as  they  are 
localised  within  the  body,  the  Self  of  ideational  process  is 
distinguished  from  that  of  perceptual  process  as  something 
internal.  '*  There  arises  a  contrast  between  the  inner  Self 
which  the  natiu*al  man  locates  in  his  breast**  or  midriff, 
"  the  chief  seat  of  emotional  disturbances,  and  the  whole 
visible  and  tangible  body  besides."  ^ 

§  2.  The  Social  Factor  in  the  Deyelopment  of  Self-Con- 
Bcionsness. — ^We  have  so  far  only  given  a  general  account 
of  what  constitutes  Self  as  ideally  apprehended.  We  have 
now  to  consider  the  special  motives  which  prompt  us  to 
attend  to  this  idea  and  the  constructive  processes  to 
which  they  give  rise.  These  motives  are  primarily  practical, 
and  arise  from  the  relation  of  different  individuals  to  each 
other  in  the  same  community.  In  such  a  community 
each  individual  is  even  more  dependent  on  his  fellows 
and  their  conduct  than  he  is  on  his  physical  environment. 
We  have  seen  that  even  for  the  power  of  thinking  effec- 
tively, and  so  adjusting  his  actions  to  physical  conditions, 
he  is  dependent  on  intercotu'se  with  others  by  means  of 
language  and  otherwise.  He  must  be  continually  adapting 
himself  to  his  social  environment;  and  to  that  end  he 
must  study  the  conditions  which  determine  the  couduct 
of  his  fellows  towards  himself  and  towards  each  other. 
He  must  strive  ideally  to  represent  their  experiences,  the 
impulses  which  determine  their  actions,  their  emotions, 
their  trains  of  ideas,  and  so  on.  In  this  way  he  is  led  to 
the  ideal  construction  of  their  subjective  history.  Now 
it  is  true  that  other  Selves  are  not  his  own  very  Self, 

}  Waid,  ibid,,  p.  G98. 
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but  they  are  noue  the  less  Selyes,  thougH  thej  are  other 
Selyes. 

Interpretation  of  the  behaviour  of  others  can  onlj  be 
founded  on  data  derived  from  his  own  experience  of  the 
motives  and  ideas  which  prompt  and  guide  his  own  actions. 
Thus  in  the  very  process  of  constructing  a  representation 
of  the  subjective  experience  of  others,  he  must  construct  a 
representation  of  his  own  subjective  experience.  He  is 
continually  comparing  others  with  himself,  noting  the 
points  of  agreement  and  difference.  Every  advance  in 
his  knowledge  of  them  is  also  an  advance  in  his  knowledge 
of  himself ;  and,  conversely,  every  advance  in  his  know- 
ledge of  himself  is  an  advance  in  his  knowledge  of  others. 
The  same  result  may  be  reached  in  a  somewhat  different 
way.  The  individual  has  not  only  to  consider  the  attitude 
of  others  towards  himself,  but  his  own  attitude  towards 
them.  He  must  shape  his  own  ways  of  tliinking  and 
acting  so  as  to  please  them  and  secure  their  friendly 
behaviour  towards  himself.  Thus  he  is  constantly  urged 
to  a  comparison  between  what  he  is  and  does  and  what  his 
fellows  require  of  him.  In  this  way  he  is  forced  to  think 
about  his  own  thoughts,  actions,  capabilities,  and  the  like. 

In  this  way  the  environment  of  social  telationships 
supplies  the  prompting  motives  of  an  ideal  construction, 
in  which  the  present  Self  appears  as  a  link  in  a  series  em- 
bracing the  remembered  past  and  the  expected  future. 
But  this  is  only  one  part  of  the  function  of  the  social 
factor.  It  not  only  supplies  motives  for  the  ideal  con- 
struction ;  it  also  supplies  essential  material  entering  into 
all  developed  human  self -consciousness.  The  thought  of 
Self  always  involves  the  thought  of  manifold  and  complex 
relations  to  other  selves.  A  man*s  own  ideal  representa- 
tion of  himself  includes  the  view  which  he  thinks  others 
take  of  him,  the  view  which  he  wishes  them  tp  take  of 
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him,  the  view  which  he  anticipates  they  will  take  of  him, 
or  that  thej  would  take  of  him  if  he  acted  in  certain  ways, 
and  BO  forth. 

"  The  characters,  attributes,  functions,  or  other  organic 
constituents  of  the  self  commonly  extend,  from  our  own 
point  of  view,  decidedly  beyond  anything  that  can  be 
directly  presented  in  any  series  of  our  isolated  inner 
experiences,  howerer  extended.  When  one  is  vain,  one's 
self-consciousness  involves  the  notion  that  one's  self 
really  exists,  in  some  way  or  other,  for  the  thoughts  and 
estimates  of  others,  and  is  at  least  worthy,  if  not  the  pos- 
sessor, of  their  praise  or  of  their  envy.  When  one  feels 
guilty,  one  does  not  and  cannot  abstract  from  the  conceived 
presence  of  one's  self  in  and  for  the  experience  of  a  real  or 
ideal  judge  of  one's  guilt.  In  all  such  cases  the  self  of 
self -consciousness  thus  appears  as  something  that  it  would 
not  and  could  not  be  were  there  not  others  in  the  world 
to  behold,  or  to  estimate  it,  to  be  led  or  otherwise  influenced 
by  it,  or  to  appeal  to  it.  It  is  now  from  such  points  of 
view  that  the  self  of  self-consciousness  comes,  in  the  end, 
to  get  form  as  a  being  who  takes  himself  to  have  a  social 
position,  an  office,  a  profession — in  brief,  a  vast  group  of 
functions  without  which  the  self  would  appear  to  itself  to 
be,  relatively  speaking,  a  mere  cipher,  while  these  functions 
are  at  once  regarded  as  organically  joined  to  the  self,  and 
centred  in  it,  and,  nevertheless,  are  unintelligible  unless 
one  goes  beyond  one's  private  consciousness,  and  takes 
account  of  the  ideas  and  estimates  of  other  people." ' 

As  the  idea  of  Self  essentially  involves  the  idea  of  varying 
relations  to  other  selves,  it  will  vary  according  as  its  rela- 
tions vary.     In  relation  to  enemies  it  is  a  combative  Self ; 

*  Prof.  Royce,  "Observations  on  Anomalies  of  Self-Oonsoions- 
ness,"  Psychological  lUview,  voL  ii.,  Na  5,  pp.  437-438, 
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The  influeace  of  the  eociaJ  factor  in  determining  self- 
coneciousneas  is  largely  bound  up  vith  the  process  of 
imitation.  It  is  a  conspicuous  merit  of  Professor  Baldwin 
that  he  lias  brought  this  point  into  full  prominence.  He 
distinguishes  two  phases  of  imitation — the  projective  and 
the  ejeclive.  In  the  projective  stage,  imitation  is  as  yet 
relatively  unBucceflsful ;  the  mode  of  actirity  imitated  and 
the  experiences  connected  with  its  exercise  are  as  yet  more 
or  leas  beyond  the  reach  of  the  imitator  ;  they  have  not  yet 
become  part  of  his  existence.  The  conception  of  himmlf 
involves  a  contrast  between  what  he  actually  is  or  does, 
and  what  he  is  trying  to  be  or  do ;  and  this  coincides  with 
the  contrast  between  himself  and  the  person  imitated.  In 
so  far  as  this  is  the  case,  his  conception  of  the  other  person 
is  jirojected  ;  it  contnins  elements  which  do  not  enter  into 
the  conception  of  his  own  present  self,  elements  which  he 
is  only  trying  to  assimilate  and  incorporate  in  the  concep- 
tion of  himself.  On  the  other  hajid,  when  and  so  &r  as 
his  imitative  efforts  have  succeeded,  this  contrast  oeoses. 
>  Op.  di.,  p.  44& 
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His  oonoeption  of  himself  coincides  with  his  conception  of 
the  other  person.  In  thinking  of  the  other  person,  he 
simplj  ascribes  his  own  experiences  to  the  other  person — 
he  ejects,  or  throws  them  out  into  the  other  person,  instead 
oi  projecting,  or  regarding  them  as  something  beyond  what 
he  has  himself  actually  attained.  *'  For  example,  last  year 
I  thought  of  my  friend  W.  as  a  man  who  had  great  skill 
on  the  bicycle  and  who  wrote  readily  on  the  typewriter ; 
my  sense  of  his  personality  included  these  accomplishments, 
in  what  I  have  called  a  *  projective  *  way.  My  sense  of 
myself  did  not  have  these  elements,  except  as  my  thought 
of  my  normal  capacity  to  acquire  delicate  movements  was 
comprehensive.  But  now,  this  year,  I  have  learned  to  do 
both  these  things.  I  have  taken  the  elements  formerly 
recognised  in  W.'s  personality,  and  by  imitative  learning 
brought  them  over  to  myself.  I  now  think  of  myself  as 
one  who  rides  a  '  wheel '  and  writes  on  a  '  machine.^  But 
I  am  able  to  think  of  myself  thus  only  as  my  thought 
includes  the  personal  accomplishments  of  W.  ...  So  the 
truth  we  now  learn  is  this :  that  very  many  of  the  par- 
ticular marks  which  I  now  call  mine,  when  I  think  of 
myself,  have  had  just  this  origin.  I  have  first  found  them 
in  my  social  environment,  and  by  reason  of  my  social  and 
imitative  disposition,  iiave  transferred  them  to  myself  by 
trying  to  act  as  if  they  were  true  of  me,  and  so  coming  to 
find  out  that  they  are  true  of  me.  And  further,  all  the 
things  I  hope  to  learn,  to  acquire,  to  become,  all — if  I 
think  of  them  in  a  way  to  have  any  clear  thought  of  my 
possible  future — ^are  now,  before  I  acquire  them,  possible 
elements  of  my  thought  of  others,  of  the  social '  alter,'  or 
of  what,  considered  generally,  we  may  call  the  '  socius.'  " ' 

*  Pkof .  Baldwin,  Social  cmd  JBtMcal  InterpreUUions  t»  Mental  De- 
vdopmmUf  pp.  10-11. 


"  The  child's  sense  of  himself  is . . .  one  pok  of  a  relation ; 
and  which  pole  it  is  to  be,  depends  on  ttie  particular 
relaUon  which  the  other  pole,  orer  which  the  child  has  no 
control,  calls  on  it  to  be.  If  the  other  person  inToIved 
presents  uncertain,  ominous,  dominating,  instructiTe  fea- 
tures, or  noTel  imitative  features,  then  the  self  is  '  subjeet ' 
over  against  what  is  '  projective.'  He  recognisea  new  ele- 
ments of  personal  suggestion  not  yet  accommodated  to. 
Hia  conaciousneflB  is  in  tiie  learning  attitude ;  he  imitatoe, 
he  serves,  he  trembles,  he  is  a  slave:  But  on  the  other 
hand,  there  are  persons  to  whom  his  attitude  has  a  right 
to  be  different.  In  the  case  of  these  the  dialectic  has  gone 
further.  He  has  mastered  all  their  features,  he  can  do 
himself  what  they  do,  he  anticipates  no  new  developments 
in  his  intwcourae  with  them ;  so  he  '  ejects '  tbem,  as  the 
psychological  expression  is ;  for  an '  eject '  is  a  person  whose 
consciouBness  has  only  those  elements  in  it  which  tlie 
individual  who  thinks  of  that  consciousness  is  able,  out  of 
his  own  store  of  ezperienee,  to  read  into  it.  It  is  ejective 
to  him,  tor  he  makes  it  what  he  will,  in  a  sensa    Now 
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that  is  what  the  brothers  and  sisters,  notably  the  younger 
ones,  are  to  our  youthful  hero.  They  are  his  '  ejects  ' ;  he 
knows  them  by  heart,  they  have  no  thoughts,  Uiej  do  no 
deeds,  which  he  could  not  have  read  into  them  by  anticipa- 
tion. So  he  despises  them,  practises  his  superior  activities 
on  them,  and  tramples  them  under  foot."^ 

§  3.  The  One  Self  and  the  Many  Selves.— When  we  are 
most  intensely  and  persistently  occupied  with  ourselves,  it 
usually  happens  that  the  total  Self  appears  as  parted  into 
two  phases,  each  of  which  is  apprehended  as  a  relatively 
distinct  self.  As  Professor  Royce  observes,  "  I  can  ques- 
tion myself,  and  wait  for  an  answer ;  can  reflect  upon  my 
own  meaning ;  can  admire  myself,  love  myself,  hate  myself, 
laugh  at  myself ;  in  short,  do  or  suffer  in  presence  of  my 
own  states  and  processes  whatever  social  life  has  taught 
me  to  do  or  suffer  in  presence  of  the  states  and  processes 
of  others."* 

The  life-history  of  the  individual  consciousness  embraces 
a  multitude  of  very  diverse  and  often  incongruous  states 
and  tendencies.  At  any  moment  of  self-conscious  reflexion, 
attention  is  usually  fixed  on  one  or  other  of  these  special 
modes  of  experience.  In  so  far  as  they  differ  from  each 
other,  and  from  the  present  Self  which  is  thinking  about 
them,  there  is  a  tendency  to  regard  them  as  if  they  were 
relatively  distinct  selves.  Thus  a  man,  when  sober,  reflect- 
ing on  his  conduct  and  on  his  mental  attitude  when  drunk, 
can  hardly  recognise  himself  as  the  same  person.  In  fact 
he  is  apt  to  say,  "  I  was  not  myself,"  or,  "  I  was  not  quite 
myself  at  the  time."  The  Self  of  our  dreams  is  usually 
sharply  distinguished  from  the  Self  of  waking  life.  The 
waking  Self  generally  refuses  responsibility  for  the  thoughts 
and  actions  of  the  dreaming  Self.    In  such  instances,  the 

»  Op,  cit.,  pp.  18-19. 

*  Psffchohffical  BevieWf  vol  ii,  Na  6,  pp.  45^-466, 


The  analugy  of  the  relations  between  ourselree  aud  other 
perxuiia  is  traaafeired  to  the  relation  between  conflicting 
groups  of  tendencies  within  our  own  consciousness.  The 
best  example,  perhaps,  ia  the  conflict  between  moral  prin- 
ciple aud  temptation.  In  such  cases  one  of  the  two  conflict- 
ing tendencies  is  often  identified  with  our  true  Self,  i.e. 
with  the  normal  flow  of  thought  and  action ;  sjtd  the  other 
tendency  is  regarded  as  something  relatively  foreign  and 
intrusive.  "If  the  tendency  to  the  estimated  act  is  a 
passionate  tendency,  a  vigorous  temptation,  and  if  the  cou- 
scieutious  judgment  is  a  coldly  intellectual  aSair,  then  the 
situation  dimly  reminds  me  of  cases  where  other  people, 
authoritative  and  d^oified  rather  than  pleasing,  have  re- 
proved my  wishes.  .  .  .  But  if,  on  the  other  hand,  the 
conceived  act  ia  less  keenly  desired,  and  if  my  conscientious 
plans  are  just  now  either  fervently  enthusiastic  or  sternly 
resolute  in  my  miud,  then  ...  I  myself  am  now,  in  pre- 
sence of  the  conceived  act,  as  if  judging  another." ' 

'  Boyoe,  op.  dL,  p.  IM. 
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We  must  add  to  the  actual  past  and  present  selves  those 
which  may  exist  or  might  exist  in  the  future,  or  might  have 
existed  in  the  past.  There  is  always  an  antithesis  between 
ourselves  as  we  are  or  have  been,  and  ourselves  as  we  wish 
to  be  or  wish  that  we  had  been.  It  is  always  possible  in 
reviewing  the  past  to  transform  the  picture  of  it  so  as  to 
represent  ourselves  as  thinking,  feeling,  and  acting,  not  as 
we  have  actually  thought,  felt,  and  acted,  but  as,  from 
our  present  point  of  view,  we  should  wish  to  have  thought, 
felt,  and  acted.  We  can  disregard  actual  conditions  and 
limitations,  and  mentally  endow  ourselves  with  powers  and 
qualities  which  we  neither  possess  nor  have  possessed,  and 
we  can  imagine  situations  especially  fitted  to  call  them 
into  play,  and  evoke  the  admiration  of  our  social  environ- 
ment. Without  going  to  such  extremes  as  this,  a  man 
may  simply  say  to  himself,  **  Oh !  what  a  fool  I  have 
been !  Why  did  I  not  work  instead  of  play  ?  "  and  the 
like ;  and  he  may  allow  his  mind  to  follow  out,  by  a  train 
of  ideal  construction,  representations  of  what  he  would 
have  been  in  the  past,  present,  and  future,  if  he  had  acted 
othei-wise.  Such  ideal  constructions  are  most  common  in 
reference  to  the  future,  especially  in  the  young.  There  is  a 
tendency  to  represent  what  the  Self  of  the  future  is  to  be 
aud  do,  and  what  is  to  happen  to  it,  in  its  social  and  other 
relationships,  in  accordance  with  present  desires.  This  is 
sometimes  mere  day-dreaming ;  but  it  may  also  be  of  the 
greatest  practical  importance;  for  a  man*s  future,  unlike  his 
past,  is  to  a  largo  extent  under  his  own  control.  By  dwell- 
ing on  the  representation  of  himself  as  he  would  wish  to  be, 
instead  of  as  he  is,  a  direction  is  given  to  his  activity,  which 
actually  tends  to  realise  his  ideal.  When  the  ethical  end  is 
said  to  be  self-realisation,  what  is  meant  must  be  the  reali- 
sation of  a  future  Self  constructed  by  abstracting  from  the 
imperfections  and  limitations  of  the  present  Self. 

?BTCQ.  42 


engrossing,  and  the  idea  of  the  past  relatively  so  feeble, 
that  hia  whole  actual  bygone  history  is  either  parti&lly 
ignored  and  partially  re -constructed  or  is  ascribed  to  some 
other  person.  Cases  are  extremely  commou  in  which  in- 
sane patients  belieTO  themselres  to  be  such  great  person- 
ages as  Napoleon,  the  Messiah,  or  eren  Qod  the  Father, 
nnd  act  accordingly  as  far  as  lies  in  their  power.  "A 
soldier,  whose  akin  had  become  insensible,  believed  himself 
to  have  been  dead  since  the  battle  of  Austerlitz,  where  he 
received  a  wound.  When  he  was  asked  as  to  his  health, 
be  said:  'You  want  to  know  how  Father  Lambert  ts? 
But  there  is  no  Father  Lambert,  a  cannon  ball  killed  him 
at  Austerlitz ;  what  you  see  here  is  not  he ;  it  is  a  wretched 
machine  made  to  took  like  him ;  you  ought  to  ask  them  to 
make  a  better  one.'  In  speaking  of  himself  he  never  said 
me,  but  always  it." ' 

Such  delusions  as  this  depend  on  a  profound  change  in 
the  nature  of  personal  experience,  which  makes  the  present 

^  '  Taino,  On  Inuaiffoust,  p.  377. 
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discontinuous  with  the  past.  Nervous  disorders  tend  to 
bring  about  such  breaches  of  continuity.  In  general,  a 
change  in  the  experiences  connected  with  the  body,  and 
especially  with  organic  sensation,  seems  to  be  an  essential 
factor  in  the  process.  Sometimes  the  resulting  illusion 
relates  specially  to  the  bodily  Self,  and  does  not  pro- 
foundly affect  the  continuity  of  personal  existence  in  other 
respects.  Thus  a  patient  whose  bodily  sensations  have 
become  abnormal  will  feel  as  if  he  were  made  of  glass  or 
butter,  and  come  to  suppose  that  he  actually  is  composed 
of  such  materials. 

But  when  the  illusion  is  not  limited  to  the  bodily  Self, 
but  involves  a  transformation  of  the  individuaFs  whole 
idea  of  his  life-history,  the  reason  probably  lies  in  pro- 
found alteration  of  emotional  tone.  Organic  sensation 
is  a  highly  important  factor  in  emotional  states ;  altera- 
tion in  it  may  either  produce  or  be  attended  by  a  general 
change  of  emotional  attitude.  But  emotions  are  not 
merely  specific  modes  of  feeling :  they  also  involve  charac- 
teristic conative  tendencies,  either  in  the  way  of  expansive 
and  aggressive  activity,  or  of  shrinking  and  aversion. 
Now  we  have  seen  that  these  conative  tendencies  may 
be  initially  vague  and  undirected  to  specific  objects,  and 
that,  so  far  as  this  is  the  case,  they  fasten  on  any  object 
they  can  find.  When  they  have  not  an  object,  they 
make  one  for  themselves.  Thus  a  herd  of  cattle,  enraged 
by  the  sufferings  of  one  of  their  number,  will  vent  their 
fury  on  the  innocent  victim,  if  no  enemy  or  other  object 
of  resentment  obtrudes  itself  on  their  attention. 

Thus  emotions,  in  so  far  as  they  are  initially  vague,  tend 
to  define  themselves.  On  the  ideational  plane,  the  process 
of  definition  takes  the  form  of  ideal  construction.  If  the 
emotional  moods  due  to  pathological  conditions  are  suffi- 
ciently profound,  intense,  and  persistent,  whole  systems  of 


memories,  data  which  suggest,  to  one  patient  cin  actually 
believed  social  condemnation  of  his  deeds,  or  an  actual 
judgment  of  bis  inner  conscience  passed  upon  Lis  sinful- 
nesB,  while  to  another  patient  his  own  sorts  of  emotion 
suggest  &n  especially  hostile  scrutiny  of  his  appearance 
by  the  passers-by,  or  an  inner  sense  that  he  must  hide 
from  possible  scrutiny.  On  the  other  hand,  feelings  quite 
the  reverse  of  these  suggest  to  the  eialtod  general  paralytic 
whatever  remembered  or  fancied  social  relations,  eiprees- 
iug  his  vast  powers,  the  fragments  of  left-over  social 
habits  which  still  survive  in  his  cliaoa  permit  him,  in 
passing,  to  express."' 

Now  the  idea  of  Self  is  so  bound  up  with  the  idea  of 
social  relations,  that  an  ideal  re- construction  of  these  in- 
volves an  ideal  re-construction  of  the  Self  also,  and  in 
eitreme  cases  this  amounts  to  a  breach  of  continuity 
between  the  past  and  present  Self,  so  that  they  appear  to 
be  separate  persons. 

In  other  cases,  the  two  Selves  appear  to  be  simultane- 

^    '  prof.  Boyoa,  Ptychidogieal  A«pi«u,  vol  it,  No.  6,  pp.  466-407. 
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ouslj  present  and  at  strife  with  one  another.  Sometimes 
the  subject  identifies  himself  with  one  of  them,  and  some- 
times he  is  perplexed  as  to  which  of  the  two  he  really  is. 
It  very  often  happens  that  this  division  of  the  Self  into 
two,  one  of  which  appears  as  a  foreign  person,  is  deter- 
mined by  hallucinations.  Thus  in  some  cases  a  man's 
thoughts  appear  to  be  stolen  from  him  because,  indepen- 
dently of  his  own  volition,  the  words  which  he  uses  within 
his  own  mind  to  express  his  ideas  utter  themselves  either 
in  the  form  of  auditory  hallucinations  or  at  least  halluci- 
nations of  the  muscular  sense.  "The  thoughts  are  his 
own.  The  sounding  of  them  forth,  in  this  way,  is  not  his. 
His  thoughts  run  off  his  tongue,  get  spoken  in  his  stomach, 
creak  out  in  his  shoes  as  he  walks,  are  mockingly  echoed 
or  in  the  end  commented  upon  by  another  power."  ^  He 
explains  the  mocking  repetition  by  ascribing  it  to  another 
person  who  is  hostile  and  contemptuous,  and  he  fills  out 
the  idea  of  this  other  person  in  various  ways,  attributing 
motives  to  him  and  supplying  him  with  words  appropriate 
to  his  character. 

§  6.  The  External  and  the  Internal  Self.— The  idea  of 
the  Self  includes  in  all  but  its  latest  and  most  abstract  de- 
velopments the  idea  of  the  body  as  the  vehicle  of  perception 
and  motor  activity.  At  the  level  of  ideal  construction  there 
is  an  additional  motive  for  regarding  the  body  as  part  and 
parcel  of  the  Self.  The  idea  of  the  Self  essentially  in- 
cludes the  idea  of  its  relation  to  other  selves.  But  it  can 
only  exist  for  other  selves  in  so  far  as  it  appears  to  them 
in  bodily  form. 

But  however  important  the  body  may  be,  it  can  never 
be  regarded  as  the  whole  Self  or  even  as  the  most  essential 
part  of  the  Self.    Its  attitudes  and  movements,  so  far  as 

1  Ibid,,  pp.  456-45a 


ve  find  an  antithesis  Fec<^nised  between  the  bod^  as 
outer  husk  and  the  soul  as  inner  kernel.  But  we  find 
that  the  more  primitiTe  modes  of  representing  the  eiist«noe 
of  the  inner  Self  differ  essentially  ^m  our  own.  Modem 
theories  regard  the  soul  as  simply  an  Immaterial  substance, 
or  identify  it  with  the  brain,  or  say  that  it  is  just  the  con- 
tinuous Sow  of  conscious  states  themselTes.  All  these 
views  are  very  remote  from  those  which  are  naturally  and 
ineritably  taken  in  earlier  stages  of  mental  development. 
The  savage  cannot  find  out  what  the  inner  Self  is  by  ex- 
ploring the  inside  of  the  body,  for  this  is  possible  only 
after  death  ;  and  after  death  the  inner  Self  no  longer 
manifests  its  local  presence.  Thus  poH  mortem  examina- 
tion can  only  show  that  the  inner  Self  is  not  an  internal 
oi^an  of  the  body ;  that  it  is  not  the  brain  or  heart  or 
luugs.  On  the  other  hand,  the  conception  of  a  simple 
immaterial  substance,  or  of  a  mere  series  of  conscious 
states,  pre-aupposes  a  development  of  the  power  of  con- 
ceptual abstraction  entirely  beyond  the  reach  of  the  savt^e. 
In  alt  his  practical  dealings  with  the  world,  he  has  to  do 
with  things  extended  in  space    and  appreciable  by  his 
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senses.  Even  in  his  social  relations,  other  persons  only 
exist  for  him  in  their  bodily  presentment.  Now  we  have 
seen  how  very  slow  and  gradual  a  process  it  is  by  which 
the  primitiye  mind  disengages  what  is  essential  in  a  con- 
ception from  the  irrelevant  material  in  which  it  is  im- 
bedded. This  makes  it  impossible  for  the  sava^  to  dis- 
engage in  its  abstract  unity  the  conception  of  a  purely 
immaterial  existence.  Henoe,  in  ideally  representing  the 
internal  Self,  he  follows  the  analogy  of  his  general  experi- 
ence of  personal  beings.  The  internal  Self  is  for  him  more 
or  less  a  repetition  of  the  external  Self.  "  If  a  man  lives 
and  moves,  it  can  only  be  because  he  has  a  little  man 
inside  who  moves  him."  ^ 

This  mode  of  thinking  is  perhaps  partly  originated  and 
in  any  case  it  is  strongly  confirmed  by  certain  special 
experiences.  Among  these  dreams  play  a  prominent  part. 
A  man  who  is  absent  or  dead  appears  to  another  in  his 
dreams.  The  impression  of  the  actual  presence  of  the 
person  dreamt  of  is  often  extremely  strong,  and  easily 
suggests  the  theory  that,  though  the  ordinary  external 
body  is  lying  in  the  grave  or  at  a  distance,  the  inner 
counterpart  of  this  body,  the  soul,  has  actually  appeared 
to  the  dreamer.  But  such  apparitions  are  not  confined 
to  dreams.  All  pathological  conditions  of  body  and  mind, 
due  to  disease,  drugs,  hunger,  exhaustion,  and  so  on, 
tend  to  produce  hallucinations  of  this  kind;  and  these 
conditions  are  very  common  among  savages,  much  more 
so  than  among  ourselves.  Add  to  this  the  extreme  diffi- 
culty which  the  human  mind  finds  in  realising  the  ter- 
mination of  personal  existence  after  death.  The  difficulty 
is  not  merely  that  of  realising  annihilation  in  the  ab- 
stract, but  of  realising  that  the  dead  person  has  ceased 

1  Fraser,  The  Golden  Bough,  vol.  L,  p.  12L 


peraonnl  appearance  and  garmenta  ot  the  linng,  ivitb  no 
incredulit/.  Oa  the  contrary,  the  natural  and  neces- 
sary explanation  for  his  mind  is  that  what  he  sees  is 
actually  present.  We  must  remember  that  physiological 
and  psychological  theories  of  the  origin  of  dreams  and 
hallucinationB  are  utterly  beyond  the  range  of  savage 
conception. 

The  rel&tion  between  the  ordinary  body  and  the  internal 
impenonation  ia  not  conceired  in  a,  merely  mechanical 
way.  The  unity  of  the  whole  indiridu&l  ia  not  accounted 
for  by  the  interaction  between  the  internal  Self  and  the 
external  Self.  On  the  contrary,  the  reason  why  body  and 
soul  are  in  sympathetic  communion  lies  ultimately  in  the 
bare  fact  that  they  form  part  of  the  same  individual.  In 
ordinary  waking  life,  the  soul  b  supposed  to  be  locally 
present  in  the  body.  But  it  may  depart  from  the  body 
without  severing  the  connexion  between  them.  At  least  a 
modified  form  of  sympathetic  communion  may  still  oon- 
tinue  between  them.  The  final  departure  of  the  soul 
means  the  death  of  the  body ;  but  a  temporary  departure 
is  often  supposed  to  involve  only  illness,  or  trance,  or 
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dreams.  The  sympathetic  communion  which  is  indepen- 
dent  of  local  presence  is  well  brought  out  in  the  case  of 
dreams.  The  savage  will  ascribe  the  soreness  and  fatigue 
of  his  body  to  the  painful  struggles  which  his  soul  has 
undergone  in  dream  wrestlings  with  other  souls  during  its 
temporary  migrations.  So  presents  and  sacrifices  to  the 
departed  are  usually  offered  at  the  tomb  as  if  to  the  body ; 
the  benefit  goes  to  the  soul.  It  is  very  commonly  believed 
that  the  burying  of  the  body  with  appropriate  rites  is 
an  indispensable  condition  of  the  soul's  welfare.  Thus 
the  Greeks  supposed  that  the  shades  of  the  dead  must 
haunt  the  banks  of  Styx  or  wander  about  the  earth,  until 
their  bodies  received  the  rites  of  sepulture.  After  these, 
they  could  pass  to  the  under-world  and  mix  with  their 
own  kind.  It  is  instructive  that  the  regions  to  which 
departed  spirits  are  supposed  to  go  aria  in  primitive  thought 
generally  represented  as  faint  reproductions  of  the  actual 
world,  and  the  society  of  ghosts  as  analogous  to  the  society 
of  the  living,  retaining  such  relations  as  that  of  master  and 
slave,  rich  and  poor,  and  the  like. 

Since  the  spirit  is  only  occasionally  visible  and  still 
more  rarely  tangible,  and  since  in  general  the  relations  of 
the  living  to  it  are  somewhat  vague  and  dim,  there  is  a 
tendency  to  regard  it  as  being  itself  shadowy  and  unsub- 
stantial. But  on  this  point  primitive  thought  vacillates  a 
great  deal.  We  often  find  the  spiritual  body  represented 
as  exbting  and  behaving  in  much  the  same  manner  as  an 
ordinary  body.  It  is  sometimes  represented  as  eating 
and  drinking,  wrestling  and  fighting,  and  even  as  inter- 
marrying with  the  living.  Marriage  between  a  living 
person  and  a  disembodied  spirit  is  not  uncommon  in 
Chinese  folk-lore.  But  these  are  exceptional  cases. 
Familiar  dealings  with  spirits  are  most  often  supposed  to 
be  the  privilege  of  magicians  and  medicine-men,  who  often 


storj  of  B,  girl  who  stole  a  joung  mau'a  shadow  and  im- 
prisoaed  it  ia  a,  bottle ;  she  thoa  set  it  free  and  projected 
it  upon  a  pool  of  water.  "  As  the  man  moved  about  in 
bis  own  land,  so  the  shadow  moved  on  the  water." 

Sometimes  different  impersonations  are  supposed  to 
have  different  functions.  Thus  the  Tshi-speaklng  people 
of  the  Gold  Coast  ascribe  to  each  individual  two  impersona- 
tions besides  his  body, — the  grahman,  or  soul,  and  the  lara. 
The  kra  is  especially  connected  with  the  phenomena  of 
dreaming,  and  of  birth  and  heredity.  In  dreams  and 
visions  it  passes  out  of  the  body ;  after  death  it  acquires 
connexion  with  some  other  body,  so  that  each  man's  kra 
has  passed  through  a  long  series  of  distinct  embodiments. 
The  eTohman,  or  soul,  cannot  leave  the  body  without  sus- 
pension of  obvious  vital  functions.  After  death,  it  passes 
to  deadland,  which  in  social  and  other  arrangements  is 
a  counterpart  of  the  world  in  which  it  hae  previously 
lived.  If  the  man  has  died  before  completing  the  proper 
term  of  life,  the  srahman  lingers  about  its  former  habita- 
tion.    Duriug  life,  l>ody,  trahman,  and  kra  are  regarded 
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as  different  impersonations  of  the  same  indiyidual,  so  that 
what  happens  to  any  of  them  may  affect  the  whole.  The 
incidents  in  a  dream  are  believed  to  be  adventures  of  the 
hra,  **  If  a  native,  having  taken  a  chill  overnight,  awakes 
in  the  morning  with  stiff  and  aching  muscles,  and  the 
usual  symptoms  of  muscular  rheumatism,  he  at  once  con- 
cludes that  during  the  night  his  hra  has  been  engaged  in 
some  toilsome  pursuit,  or  in  a  conflict  with  another  hra, 
and  he  attributes  the  pain  he  feels  to  the  exertions  made 
or  the  blows  inflicted."  ^  Here  the  locally  separate  experi- 
ence of  the  kra  is  the  experience  of  the  whole  man,  includ- 
ing the  soul  and  body. 

The  primitive  view  of  the  internal  Self  as  a  counter- 
part of  the  external  body  has  only  been  very  gradually 
displaced  by  the  growth  of  civilisation.  Even  among 
ourselves  at  the  present  day  it  is  very  far  from  being 
extinct.  People  stiU  beUeve  in  ghosts  which  appear  under 
the  form  and  even  in  the  clothes  of  the  living  person.  It 
is  true  that  these  ghosts  are  for  the  most  part  regarded  as 
very  attenuated  forms  of  matter,  and  there  is  a  popular 
impression  that  they  are  impalpable,  although  visible. 
But  they  are  sometimes  represented  as  being  very  palpable 
indeed.  There  is  one  described  in  a  popular  monthly 
magazine  which  "  twisted  up  gunbarrels  like  so  much  soft 
paper."  * 

As  the  progress  of  thought  and  knowledge  brought  into 
clearer  light  the  unity  and  continuity  of  the  material 
world,  the  conception  of  the  material  soul  became  modi- 
fied. There  was  a  tendency  to  explain  its  origin  as  part  of 
the  general  course  of  physical  nature,  and  its  resemblance 
to  the  external  body  was  no  longer  insisted  on.     The  view 

1  Ellis,  The  Tshi-speaking  Peoples  of  the  Gold  Coast  of  Afrka, 
p.  151. 
*  PearaofCs  Magazine^  March  1898,  p.  255. 


In  later  timea,  whea  the  doctrine  of  an  immaterial  soul 
became  generally  accepted,  the  old  material  soul  was  still 
frequently  assumed  to  esist  ti^ther  with  it  in  human 
beings  and  inst«ad  of  it  in  "  brut«8."  We  often  find  a 
division  of  psychical  functions  between  the  material  and 
immaterial  souls.  Ethical  and  religious  functions  were 
often  ascribed  to  the  immaterial  principle,  while  lower 
functions,  such  as  sensation  and  animal  appetite,  were 
ascribed  to  the  material  principle.  Even  in  compara^ 
tively  recent  times,  we  sometimes  find  some  ordinaiy  con- 
scious functions  ascribed  to  the  material  soul.  Thus  Bacon 
says  :  "  The  sensible  soul — the  soul  of  brutes — -must  clearly 
be  regarded  as  a  corporeal  substance,  attenuated  and  made 
invisible  by  heat  ;  a  breath  (I  say)  compounded  of  the 
natures  of  flame  and  air,  having  the  softness  of  air  to 
receive  impressions,  and  the  vigour  of  fije  to  propagate  its 
action.  .  . .  This  soul  is  in  brutes  the  principal  soul,  the 
body  of  the  brute  being  ite  instrument;  whereas  in  man  it 
is  itself  only  the  instrument  of  the  rational  souL" '    To  tiua 

>  WaHu  (SpeddJDg  ud  Ellii),  toL  ir.,  p.  398. 
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sensible  soul  he  ascribes  at  least  sensation  and  feelings  of 
pleasure  and  pain. 

The  last  important  survival  of  the  doctrine  of  the 
material  soul  in  scientific  thought  is  contained  in  the 
doctrine  of  "animal  spirits,"  as  held,  for  example,  bj 
Descartes.  The  animal  spirits  consist  of  a  fine  form  of 
matter  constituting  a  connecting  link  between  the  body 
and  the  soul,  but  they  are  no  longer  regarded  as  them- 
selves capable  of  any  kind  of  conscious  experience.  They 
are  merely  part  of  the  mechanism  by  which  the  immaterial 
principle  acts  on  the  body  and  is  acted  on  by  it.  Thus 
the  material  soul  for  Descartes  is  a  soul  no  longer ;  it  is 
merely  a  mode  of  matter,  and  like  all  other  matter  sharply 
and  rigidly  distinguished  from  all  conscious  existence. 
With  the  advance  of  modem  physiology,  it  became  dis- 
placed even  from  this  position,  and  was  recognised  as  a 
figment. 
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the  purpose  of  the  present  chapter,  such  cases  of  tied 
supposal  will  be  regarded  as  belonging  to  the  domain  of 
belief.  What  we  are  here  concerned  with  is  the  distinction 
between  belief  in  this  wide  aepplication  of  the  word  and  the 
free  play  of  imagination. 

In  the  free  play  of  imagination,  judgment  or  belief  is 
subordinate  in  so  far  as  it  is  present  at  all.  The  process 
consists  primarily  in  a  flow  of  suppositions  connected  in 
an  ideally  constructed  whole,  which  aa  a  tohole  is  merely 
supposed  and  not  asserted  as  actual  fact.  Telling  a  story 
which  we  make  up  as  we  go  along,  or  reading  a  novel,  or 
day-dreaming,  are  obvious  examples. 

§  2.  Distinction  between  the  ConditionB  of  Belief  and 
Inuigination. — A  man  sitting  in  his  arm-chair  can  easily 
imagine  himself  killing  a  lion  by  a  blow  of  his  fist.  But 
suppose  that  he  meets  an  actual  lion,  and  has  to  look  to 
his  own  safety.  This  ideal  combination  is  no  longer 
possible  for  him ;  the  idea  of  the  lion  pouncing  on  him 
and  tearing  him  to  pieces  takes  possession  of  his  mind,  and 
excludes  the  fanciful  picture  of  his  own  powers.  The  same 
may  happen  without  his  actually  encountering  the  lion. 
If  in  his  arm-chair  he  is  planning  a  hunting  expedition  to 
take  place  the  next  day,  such  ideas  as  that  of  killiug  lions 
with  a  blow  of  the  fist  will  be  excluded,  and  they  will  be 
the  more  completely  excluded  the  more  strenuous  he  is  in 
the  pursuit  of  the  practical  end  in  view. 

This  example  brings  out  the  essential  distinction  between, 
the  conditions  of  Belief  and  Imagination.  All  belief  in-  'I 
volves  objective  control  of  subjective  activity.  The  nature  ' 
of  the  object  thought  about  enforces  certain  ideal  combina- 
tions to  the  exclusion  of  others.  But  this  objective  control 
is  not  absolute;  it  is  conditional.  It  depends  upon  the 
end  towards  which  mental  activity  is  directed.  So  long 
as  the  subject  is  strenuously  aiming  at  the  achievement 
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mucli  wider  range,  but  it  will  still  be  more  or  less  guided 
by  initial  assumptions.  The  subsequent  flow  of  ideas  will 
be  restricted  by  the  anterior  flow  of  ideas  ;  if  a  man  has 
started  by  imagining  fairies  inhabiting  flowers,  he  cannot 
think  of  them  as  giants  inhabiting  castles ;  so  that  even 
in  this  case  there  is  a  certain  amount  of  objective  restric- 
tion and  consequently  of  belief. 

Now  objective  restriction  is  at  its  maximum  in  the 
pursuit  of  practical  ends,  and  in  the  pursuit  of  knowledge. 
It  is  therefore  only  in  these  cases  that  we  find  full  belief, 
— belief  which  is  not  blended  with  imagination,  but  con- 
trasted with  it.  For  a  moment  we  may  confine  our  atten- 
tion to  practical  activity.  The  primary  motives  of  ideal 
construction  lie  in  practical  needs.  Ideal  combinations 
are  first  framed  with  a  view  to  efficient  action.  Only  those 
therefore  are  sought  for  which  will  make  action  efficient. 
By  ideal  representation  a  man  builds  a  bridge  across  a 
stream  before  he  comes  to  it ;  but  the  one  thing  important 
to  him  is  that  the  bridge  shall  not  give  way  when  he  comes 
to  use  it.  Hence  the  flow  of  ideal  construction  is  strictly 
limited.  Only  such  ideal  combinations  are  of  use  as  can 
be  translated  into  corresponding  perceptual  experience; 
others,  therefore,  are  as  far  as  possible  excluded.  In  so  x 
far  as  ideal  constructions  break  down  on  being  translated 
into  terms  of  perceptual  activity,  the  attitude  of  disbelief 
arises.  What  has  happened  is  the  actual  fact ;  what  was 
anticipated  is  contrasted  with  it  as  a  false  opinion.  In 
this  way  the  antithesis  between  the  true  and  the  false, 
between  the  credible  and  the  incredible,  becomes  widened 
an^  deepened. 

(Xt  appears  from  this  that  the  attitude  of  belief  and  dis- 
belief is  prior  to  the  free  play  of  imagination.^^  But  even 
the  savage  is  by  no  means  always  in  a  strenuously 
practical  mood.     He  has  his  time  for  play  as  well  as  for 
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the  end  aimed  at  be  a  practical  result  or  an  increase  of 
knowledge,  in  both  cases  the  mind  presses  forward  towards 
its  mark  as  best  it  may,  shaping  those  beliefs,  and  cling- 
ing to  those  beliefs,  which  are  most  helpful  to  it,  and 
passing  by  those  alternatives  which  would  hamper  and 
paralyse  its  activity. 

The  activity  which  is  concerned  with  the  increase  of 
knowledge  is  in  order  of  development  subsequent  to  the 
activity  which  directly  pursues  practical  ends.    The  ideal 
y    construction  which  is  directly  subservient  to  action  brings 
/  r.  into  being  a  connected  system  of  ideas  concerning  the 
;^^    '    world  and  the  Self.     Theoretical  activity  consists  in  further 
^j       /  development  of  this  same  system  of  ideas  without  direct 
j"  /     !  reference  to  practical  results.     It  is  no  free  play  of  the 
imagination,  but  consists  in  the  formation  of  beliefs,  just 
because  it  is  the  further  development  of  a  pre-formed 
system  of  beliefs.     The  conditions  and  limitations  of  this 
system  as  a  whole  apply  to  all  enlargements  of  it.     It 
excludes  or  refuses  to  include  all  merely  imaginary  com- 
binations. 

Let  us  now  turn  to  the  other  side  of  the  question.  . 
Belief  is  not  only  conditioned  by  mental  activity,  but  also  \ 
involves  restriction  of  mental  activity.  Objective  coercion 
is  of  the  very  essence  of  belief.  Whatever  influence  sub- 
jective needs  as  such  may  have  in  determining  belief,  they 
can  never  be  the  sole  factor.  In  framing  a  belief,  we 
endeavour  to  represent  real  existence  as  it  is  in  its  own 
nature,  independently  of  our  own  individual  consciousness. 
Where  we  feel  that  it  is  purely  a  matter  of  our  own 
arbitrary  choice  whether  we  shall  think  of  J.  as  B  or  as 
not'B,  there  is  no  belief  or  disbelief.  There  is  a  state  of 
doubt  when  this  freedom  of  choice  is  accompanied  by  an 
effort  to  find  something  not  ourselves  which  shall  deter- 
mine us  one  way  or  the  other,  so  that  we  shall  be  able  to 
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arrive  at  a  belief.  There  is  a  mere  play  of  imagination 
when  this  endeavour  to  arrive  at  a  belief  is  absent.  For 
actual  belief  or  disbelief,  some  restriction  of  subjective 
freedom  is  necessary. 

Thus  belief  is  at  once  dependent  on  activity  and  on 
limitation  of  activity.  This  is  no  contradiction;  on  the 
contrary,  the  two  points  of  view  ultimately  coincide. 
Belief  depends  on  subjective  tendencies,  just  because 
these  tendencies  cannot  work  themselves  out  without  it. 
Ends  can  only  be  realised  by  the  use  of  means;  but  in 
order  to  use  means  we  must  have  some  belief  in  their 
efficacy;  hence  the  impulse  to  pursue  an  end  is  also  an 
impulse  to  form  beliefs  which  will  make  action  for  the 
attainment  of  the  end  possible.  But  it  is  not  within  the 
range  of  our  arbitrary  selection  to  determine  tohai  means 
will  lead  up  to  a  given  end,  and  what  will  not.  This 
depends  on  the  nature  of  the  real  world  in  which  we  live. 
There  must  therefore  in  the  framing  of  a  belief  be  always 
some  endeavour  to  conform  to  conditions  other  than,  and 
independent  of,  our  own  subjective  tendencies.  Our 
inability  to  attain  ends  otherwise  than  through  certain 
means  constitutes  a  restriction  of  mental  activity  within 
more  or  less  definite  channels.  If  wishing  were  identical 
with  having,  our  freedom  would  be  absolute,  and  there 
would  be  no  such  thing  as  belief.  The  nature  of  the  steps 
which  will  issue  in  a  certain  result  are  fixed  independently 
of  us.  In  devising  means  to  an  end,  we  are  not  free  to 
make  what  mental  combinations  we  will.  Our  thinking, 
to  be  effective,  cannot  be  free ;  we  can  no  more  attain  our 
ends  without  submitting  to  control  independent  of  our  wish 
or  will,  than  we  can  walk  independently  of  the  resistance 
of  the  ground  on  which  we  tread. 

§  4.  Variation  in  the  Relative  Importance  of  the  Sub- 
jective and  Objective  Factors  of  Belief.— There  are,  then, 
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two  factors  which  co-operate  in  the  formation  of  belief, — 
one  subjective,  and  the  other  objectire.  Neither  of  these 
factors  is  sufficient  by  itself;  both  must  be  operative. 
But  their  relative  importance  may  vary  greatly.  The 
keen  urgency  of  practical  needs  may  make  it  necessary  to 
come  to  a  decision  where  objective  data  are  scanty.  He 
who  climbs  a  cliff  to  escape  death  by  drowning  must  use 
whatever  foothold  presents  itself,  though  he  would  never 
have  trusted  to  it  without  pressing  motives.  So  where  I 
there  is  a  practical  need  to  form  a  belief,  because  indecision 
would  paralyse  activity,  the  mind  must  rest  on  whatever 
objective  indications  or  suggestions  it  can  find,  however 
slight  these  may  be.  On  the  other  hand,  where  there  is  no 
interest  to  be  satisfied,  there  will  be  no  tendency  to  form  a 
belief.  The  mind  will  occupy  itself  only  with  those  ques- 
tions which  lie  in  the  line  of  direction  of  its  own  activity. 

The  influence  of   the   subjective  factor  is   the   more 
prominent  and  dominant,  the  more  primitive  is  psychical 
development  in  general.     Primitive  beliefs  are  nearly  all 
relevant  to   the    narrow  circle    of    immediate    practical 
interests  within  which  the  activities  of  the  savage  are 
confined.     Wherever  these  interests  are  involved,    they 
take  shape  in  a  body  of  belief  often  resting  on  what 
appear  to  us  extremely  frail  objective  foundations.    The 
primitive  mind  does  not  concern  itself,  or  only  slightly  I 
concerns. itself,  with  questions  which  fall    outside  the  ^ 
range  of  its  narrow  circle  of  practical  interests.     But  | 
increasing  knowledge  finds  relevancy  where  ignorance  fails  i 
to  find  it.    Thus  in  neglecting  whatever  does  not  ob- 
viously   relate    to    immediately    engrossing    needs,    the 
primitive  mind  must  neglect  much  which  is  really  relevant 
to  them.    Hence,  in  the  formation  of  belief,  data  of  the     i 
utmost  importance  will  be  ignored  because  their  relevancy     \ 
is  hidden  and  cannot  be  made  apparent  without  patient 
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between  the  subjectiye  and  the  objective  co-efficients  of 
belief  is  not  a  logical  but  a  purely  psychological  distino- 
tion.  Whatever  condition  controls  and  limits  subjective 
activity,  so  as  to  enforce  one  way  of  thinking  and  to 
make  other  ways  difficult  or  impossible,  is  from  the 
psychological  point  of  view  an  objective  coercion.  It  may 
be  that  the  control  thus  exercised  does  not  really  proceed 
from  the  nature  of  the  object  as  known  to  more  highly 
developed  minds.  Logical  analysis  from  the  point  of 
view  of  higher  knowledge  may  show  that  what  is  operative 
is  some  association  of  ideas,  which,  though  it  may  be 
vivid  and  insistent,  is  none  the  less  casual  and  irrelevant. 
But  for  a  mind  which  is  unable  to  recognise  it  as  casual 
and  irrelevant,  the  coercive  power  of  the  association  must 
appear  as  if  it  proceeded  from  the  nature  of  the  object 
represented. 

The  words  **  casual  "  and  "  irrelevant "  imply  that  a 
systematic  view  of  objective  relations  has  already  been 
formed,  and  that  this  system  excludes  the  connexion  of 
things  or  events  suggested  by  the  association  which  is 
called  irrelevant  and  casual.  But  a  mind  which  has 
not  attained  to  this  systematic  view  cannot  distinguish 
between  control  really  proceeding  from  the  nature  of  the 
object,  and  control  proceeding  from  what  is  recognised  at 
a  higher  standpoint  as  a  merely  casual  connexion  of 
ideas.  Hence  savages  appear  to  us  to  confuse  objective 
with  subjective  necessity.  Any  association  between  A  and 
B  through  which  the  idea  of  A  vividly  and  insistently 
calls  up  the  idea  of  B  may  lead  to  a  belief  in  a  real  con- 
nexion between  them.  If  in  a  fit  of  anger  we  trample  on 
a  man's  portrait,  it  is  difficult  for  the  moment  to  avoid 
believing  that  we  are  by  the  act  doing  the  man  himself  a 
direct  injury.  The  savage  has  a  real  and  permanent 
belief  that  men  can  be  injured  in  such  ways.     He  thinks, 
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must  be  the  gainer ;  for  error  cannot  ultimatelj  be  made 
self-consistent.  But  in  relatively  earlj  stages  of  the 
process  the  result  is  to  a  large  extent  of  an  opposite  kind. 
Beliefs  shaped  in  ignorance,  under  the  pressing  urgency 
of  practical  needs,  help  to  produce  new  beliefs,  and  give 
rise  to  an  organised  sjstem  of  error,  so  that  the  united 
force  of  the  whole  resists  interference  with  any  part  of  it. 

§  5.  Influence  of  the  Social  Factor. — Ideal  construction 
is,  as  we  have  seen,  a  social  product.  Hence  the  beliefs 
of  the  individual  are  to  an  immense  extent  shaped  and 
determined  by  the  beliefs  current  in  the  community  in 
which  he  lives.  This  is  an  objective  factor  of  paramount 
importance.  But  its  logical  value  of  course  depends  on  the 
process  by  which  current  beliefs  at  first  came  into  being. 
'IJiVlien  these  have  no  adequate  basis  in  fact,  their  social 
todorsement  simply  serves  to  safeguard  them  against 
doubts  to  which  the  experience  of  individuals  might 
otherwise  give  rise.  If  a  belief  in  witchcraft,  for  instance, 
is  already  established  in  a  commimity,  those  persons  who 
think  they  have  in  their  own  experience  evidence  for  its 
reality  will  have  an  immense  advantage  over  any  indi- 
viduals who  may  venture  to  oppose  them.  The  most 
acute  reasoning  and  exhaustive  research  will  have  little 
chance  against  the  most  flimsy  and  prejudiced  tale  of  old 
women  causing  sickness  in  children  or  preventing  the  cows 
from  yielding  milk.  It  must  seem  futile  and  perverse  to 
put  forward  other  explanations  of  these  phenomena  when 
tliere  already  exists  an  established  explanation  which,  so 
to  speak,  forms  part  of  the  social  order. 

The  adverse  critic  is  an  eccentric  person  who  sets  his 
individual  fancy  in  opposition  to  the  whole  community. 
He  is  promptly  suppressed.  It  is  however  a  very  rare 
thing  that  such  a  critic  should  arise  within  the  community 
itself  apart  from  the  intrusion  of  foreign  influences. 


I 


§6]  BELIEF  AND  FREE  IMAQINATION.  CSS 

limb  with  the  man  who  has  lost  it,  and  he  cannot  help 
feeling  that  what  is  done  to  the  body  makes  a  difference 
to  the  ghost,  or  that  what  is  done  to  the  amputated  limb 
makes  a  difference  to  the  man  who  has  lost  it.  Similarly, 
he  habitually  associates  a  man's  clothes,  or  his  tools  and 
weapons,  or  his  other  belongings,  with  the  man  himself ; 
in  thinking  of  the  personal  belongings,  he  is  impelled  to 
think  of  the  person,  and  he  is  led  to  regard  them  as  part 
and  parcel  of  the  total  personality.  Hence  these  external 
appendages  are  for  him  no  mere  external  appendages ;  the 
unity  of  the  individual  is  present  and  operative  in  them. 
By  appropriating  a  dead  man's  spear,  he  may  appropriate 
his  skill  and  good-fortune,  and  the  like.  The  unity  of  the 
world  in  general  is  vaguely  conceived  after  the  analogy  of 
the  unity  of  the  individual  thing.  The  unity  of  the  world 
is  not  explained  according  to  a  system  of  uniform  and 
abstract  laws  regulating  the  connexion  of  its  parts.  On 
the  contrary,  things  and  events  are  supposed  to  be  capable 
of  sympathetic  communion  just  because  they  form  part  of 
the  same  world.  Anything  from  this  point  of  view  may 
be  really  connected  in  determinate  ways  with  anything 
else.  Specific  characteristics,  powers,  and  modes  of  be- 
haviour will  appear  as  ultimate  and  inexplicable.  They 
will  appear  as  what  we  should  call  occult  qualities  intrinsic 
to  the  things  themselves,  and  not  as  admitting  or  requiring 
further  analysis  or  explanation.  Any  interaction  or  real 
connexion  may  be  accepted  as  a  fact,  if  it  be  vividly  im- 
pressed on  the  mind  in  relation  to  some  strong  practical 
interest.  For  example,  there  is  no  keener  or  more  wide- 
spread practical  interest  than  that  which  is  felt  in  the 
course  of  future  events.  Hence  we  find  all  over  the  world 
a  belief  in  signs  and  omens,  and  methods  of  divination. 
OftBu  appeal  is  made  in  various  ways  to  a  superhuman 
being  supposed  to  possess  prescience.     But  in  the  most 
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Bimple  cases,  anything  which  is  found  suggestive  to  the 
persons  interested  may  be  regarded  as  a  sign.  Among  the 
Tshi-speaking  tribes  of  the  Gold  Coast,  divination  is  prac- 
tised by  the  priests  in  a  variety  of  ways  as  they  are  guided 
by  the  caprice  of  the  moment.  In  time  of  war,  a  method 
of  ascertaining  which  party  will  get  the  better  is  to  haul  on 
a  rope  fastened  to  a  tree  till  it  breaks.  While  it  is  being 
pulled,  the  names  of  the  combating  parties  are  called  out 
alternately,  and  the  name  which  is  called  out  at  the  moment 
when  the  rope  breaks  is  that  of  the  party  which  will  gain 
the  advantage.  We  may  compare  the  belief  in  fortune- 
telling  by  cards,  which  is  sometimes  found  among  ourselves. 
This  then  is  the  first  point  to  be  emphasised  in  con- 
trasting cultured  with  savage  thought.  The  limitations 
imposed  on  our  ideal  construction  by  our  pre-existing 
knowledge,  and  especially  by  our  mechanical  view  of 
nature,  are  non-existent  for  the  savage  mind.  But 
besides  considering  the  ideas  which  are  absent  from  the 
savage  mind,  we  must  also  consider  the  positive  nature 
of  the  ideas  which  are  most  predominant  in  his  thinking. 
We  have  seen  that  the  conception  of  individual  unity  is 
familiar  to  him  and  constantly  utilised  by  him;  but 
among  all  individuals  those  which  are  most  familiar, 
interesting,  and  best  known  are  human  beings, — himself 
and  the  members  of  the  society  in  which  he  lives.  Hence 
the  constant  and  prevailing  tendency  which  we  find  in 
primitive  thought  to  interpret  all  things  in  terms  of 
personal  life  and  personal  relations.  Whatever  arrests  his 
attention  and  fixes  his  interest  as  a  source  of  good  and 
evil  to  himself  is  regarded  by  him  as  having  some  sort  of 
conscious  existence  more  or  less  analogous  to  his  own. 
This  is  possible  because  of  his  failure  to  understand  the 
mechanical  explanation  of  natural  events  and  processes. 
When  the  structure  and  operation  of  a  piece  of  mechanism 
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is  fully  imdersixKxi,  it  can  no  longer  be  regarded  as  a 
separate  and  independent  agency  prompted  bj  internal 
impulses,  analogous  to  the  will  of  personal  beings.  But 
where  the  principle  of  action  is  regarded  as  something 
ultimate  and  independent,  intrinsic  to  the  nature  of  the 
individual  thing,  there  is  nothing  to  preyent  the  mind 
from  treating  the  agency  as  personal  or  quasi-personal. 
The  cataract  or  the  whirlpool  appears  a  living  thing  to  the 
poet  in  his  poetic  moods ;  for  in  these  moods  he  ignores 
the  fact  that  the  water  is  simply  behaving  in  accordance 
with  certain  abstract  laws  under  certain  given  conditions. 
This  fact  is  not  ignored  by  the  savage ;  it  has  never  been 
realised  by  him.  Hence,  what  may  be  a  transient  play  of 
imagination  in  the  civilised  mind,  is  the  permanent  and 
serious  attitude  of  the  savage  mind.  It  is  permanent  and 
serious  because  it  is  prompted  and  upheld  by  practical 
needs.  In  presence  of  personal  agencies,  he  can  never  feel 
himself  utterly  helpless.  He  can  always  attempt  to  in- 
fluence them  as  he  influences  his  own  fellows  in  society. 
He  can  propitiate  them  by  offerings,  by  prayers,  by  self- 
humiliation,  by  flattery,  and  even  by  threats  and  punish- 
ments. Of  course,  these  means  often  fail ;  but  they  fail 
frequently  in  the  case  of  human  beings.  Personal  caprice 
and  perverseness  introduce  incalculable  elements  into  the 
problem.  But  this  only  serves  to  make  possible  the  survival 
of  the  anthropomorphic  point  of  view.  Failure  can  always 
be  explained,  and  apparent  success  can  always  be  regarded 
as  convincing  evidence.  Continued  malignancy  on  the  part 
of  the  supposed  personal  agency  can  always  be  ascribed  to 
deep  resentment  of  neglect  shown  to  it,  or  of  injury  done 
to  it,  consciously  or  imconsciously.  Besides,  it  is  always 
possible  to  say  that  things  would  have  been  still  worse  if 
proper  methods  had  not  been  taken. 

It  has  been  shown    that  the  primitive  conception  of 
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•   PBBLINa-TONB   OF  IdEAS. 

§  1.  Introductory. — ^The  pleasures  and  pains  of  idea- 
tional processes  have  two  sources.  Thej  are  either  due 
to  a  remnant  of  the  feeling-tone  of  an  actual  sensation 
or  perception  persisting  in  ideal  revival,  or  thej  arise 
independently  in  and  through  the  ideational  process  itself 
as  an  activity  directed  toward  an  end.  It  must  also  be 
borne  in  mind  that  trains  of  ideational  thought  always 
have  an  accompaniment  of  organic  sensation  faint  or 
intense.  They  occasion  changes  in  the  common  sensibility, 
which  have  often  a  conspicuous  feeling-tone. 

§  2.  Revived  Conditions  of  Feeling-Tone. — ^Feeling- 
tone  cannot  be  directly  revived.  Its  recurrence  depends  on 
the  re-instatement  of  the  original  conditions  of  production. 
Now  the  reproduction  of  the  percept  in  the  ideal  image  is 
at  the  best  only  partial,  and  we  should  therefore  expect 
the  revival  of  feeling-tone  to  be  partial  also.  Much 
allowance  must  of  course  be  made  for  differences  between 
individuals  ;  but  it  may  be  said  generally  that  the  pleasures 
and  pains  of  actual  sensation  are  very  faintly  echoed  in 
the  corresponding  ideal  images.  Some  apparent  cases  of 
intense  revival  are  illusory,  being  really  due  to  concomitant 
organic  sensations.  Thus  the  idea  of  undergoing  a 
surgical  operation  may  produce  a  widespread  and  intensely 
disagreeable  disturbance  of  common  sensibility ;  but  the 
feeling- tone  does  not  belong  to  the  mere  idea  of  beiug  cut, 
etc.      Excluding  such  cases,   it  would  seem  that  strictly 
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I  wind  aboat,  and  in  and  ont, 

With  here  a  blossom  sailing, 
And  here  and  there  a  lusty  trout, 

And  here  and  there  a  grayling, 

And  here  and  there  a  foamy  flake 

Upon  me,  as  I  travel. 
With  many  a  silvery  waterbreak 

Above  the  golden  graveL 

In  this  and  similar  poems,  a  number  of  objects  pleasantly 
toned  bj  the  cumulative  effect  of  past  experiences  are 
referred  to  in  succession,  and  the  total  result  is  extremely 
agreeable. 

A  very  important  source  of  ideal  pleasures  and  pains 
lies  in  the  reminiscent  revival  of  past  activities  in  which 
we  have  been  triumphant  or  defeated.  The  greater  the 
difficulties  overcome,  the  greater  in  general  is  the  pleasure 
of  reminiscence.  Where  we  have  been  successful  after  a 
struggle,  the  pleasure  of  ideal  revival  is  often  much  more 
unmixed  than  the  pleasure  of  the  original  experience.  In 
recalling  past  obstacles  and  difficulties,  we  have  always 
the  consciousness  that  they  have  been  overcome,  and  this 
reduces  to  a  minimum  the  disagreeableness  of  the  original 
struggle.  We  are  not  bound  to  dwell  on  the  impleasant 
parts  of  the  experience  at  more  length  or  in  more  detail 
than  is  required  to  enhance  the  pleasures  of  success. 
Even  where  we  have  been  defeated,  reminiscence  is  often 
more  pleasing  than  displeasing.  The  reason  is  that  the 
mere  lapse  of  time  has  raised  us  to  a  point  of  view  from 
which  we  can  regard  past  success  or  failure  as  a  matter  of 
indifference.  This  in  itself  is  a  kind  of  victory.  If  the 
reminiscence  of  our  past  struggles  continues  on  any  ground 
to  be  interesting,  it  gives  us  pleasure  rather  than  pain.^ 

1  Of  course  this  is  not  the  case  when  the  consequenoes  of  past 
defeat  continue  to  affect  unfavourably  our  present  position. 
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displaces,  often  though  not  always  completely,  the 
pleasures  of  imagination.  In  general,  the  thought  of  a 
pleasing  object  which  is  recognised  as  beyond  our  reach 
gives  pain  rather  than  pleasure  when  there  is  a  desire  for 
its  actual  possession.  To  enjoy  the  pleasure  of  ideal 
reyival  in  the  case  of  unattainable  objects,  we  must  be 
able  to  adopt  the  attitude  of  imagination  or  make-belieye, 
and  this  is  very  often  impossible. 

§  3.  Feeling-Tone  of  Ideational  Activity  itself.  Belief. 
— Ideational  activity  may  assiune  two  forms.  On  the  one 
hand,  it  may  be  directed  to  the  production  of  some  new 
result  in  the  real  world,  or  to  the  increase  of  our  knowledge 
of  the  real  world ;  on  the  other  hand,  it  may  be  a  mere 
play  of  the  imagination.  The  conditions  of  pleasure  and 
pain  in  the  two  cases  are  not  quite  the  same,  and  it  will  be 
well  to  treat  them  separately.  In  both  cases  whatever 
furthers  activity  so  as  to  make  it  more  efficient,  conduces 
to  pleasure ;  and  whatever  obstructs  it  and  makes  it  in- 
efficient, conduces  to  pain. 

We  shall  consider  first  those  trains  of  ideas  which  are 
directed  towards  the  production  of  real  results  or  the 
increase  of  knowledge.  Two  modes  of  furtherance  and 
obstruction  may  be  distinguished, — ^the  material  and  the 
formal. 

Material  obstacles  consist  in  ideally  foreseen  circum- 
stances which  would  actually  bar  the  way  to  the  execution 
of  a  plan  or  to  the  occurrence  of  a  desired  event.  As 
Spinoza  says,  whatever  hinders  the  body's  power  of  acting 
hinders  the  mind's  power  of  thinking ;  whatever  would,  in 
fact,  obstruct  the  execution  of  a  plan,  obstructs  the  forma- 
tion of  the  plan,  when  it  is  ideally  foreseen.  If  I  am 
planning  an  excursion  and  discover  that  the  railway 
arrangements  at  a  certain  place  are  fatal  to  its  execution, 
this  circumstance  arrests  the  flow  of  my  ideas  just  as  it 
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plan  80  that  they  fit  into  each  other  without  hitch  or 
hindrance,  is  a  source  of  pleasure. 

Another  formal  condition  of  pain  is  the  struggle  to  find 
connexion  between  data  which  in  spite  of  our  efforts  con- 
tinue to  appear  detached  and  isolated.  This  is  perhaps 
best  illustrated  when  we  are  attempting  to  follow  the  train 
of  thought  in  another  person's  mind,  either  bj  reading  or 
listening.  We  are  looking  for  a  logical  connexion  between 
the  statements  which  follow  each  other ;  but  if  the  exposi- 
tion be  bad,  or  the  subject-matter  too  hard  for  us,  we  find 
incoherence  instead  of  coherence,  and  the  greater  our  men- 
tal effort  the  more  painful  it  is.  A  corresponding  pleasure 
is  felt  when  facts  which  have  been  previously  disjointed 
and  detached  in  our  minds  are  brought  under  one  point 
of  view,  and  shown  to  be  exemplifications  of  the  same 
principle  working  under  different  conditions.  Here  the 
efficiency  of  mental  activity  is  increased.  "  When  we 
discern  a  common  principle  among  diverse  and  apparently 
disconnected  particulars,  instead  of  all  the  attention  we 
can  command  being  taxed  in  the  separate  apprehension 
of  these  '  disjecta  membra,'  they  become  as  one,  and  we 
seem  at  once  to  have  at  our  disposal  resources  for  the 
command  of  an  enlarged  field  and  the  detection  of  new 
resemblances."  ^ 

We  have  laid  down  the  general  principle  that  obstruction 
of  mental  activity  is  painful,  and  its  furtherance  pleasant. 
This  is  true,  if  properly  understood ;  but  there  are  com- 
plications which  are  apt  to  cause  confusion  if  they  are  not 
carefully  explained.  Above  all,  it  must  be  noted  that  an 
obstacle  to  the  attainment  of  an  end  does  not  necessarily 
bring  mental  activity  to  a  standstill.  What  is  really 
painful  is  dead  strain  comparable  to  pushing  against  an 

^  Ward,  Encyclopaedia  Britannica,  p.  583. 
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it,  which  we  may  call  the  formal  end.  We  may  suppose 
that  (Edipus  was  a  man  who  delighted  in  guessing  riddles ; 
and  ordinarily  his  satisfaction  would  lie  in  finding  out  the 
answer  for  himself.  But  when  he  had  to  deal  with  the 
Sphinx,  his  satisfaction  would  mainly  consist  in  the  deliver- 
ance of  Thebes,  and  in  his  own  escape  from  being  eaten. 
Now  in  the  case  of  an  ordinary  riddle,  difficulty  would  be 
mainly  a  source  of  pleasure, — because  it  would  give  scope 
for  the  fuller  exercise  of  his  mental  powers.  But  in  guess- 
ing the  riddle  of  the  Sphinx,  the  conditions  are  essentially 
altered ;  for  here  the  welfare  of  Thebes  and  his  own  life 
were  at  stake,  and  these  interests  had  a  much  greater  rela- 
tive importance  than  the  exercise  of  his  ingenuity  in  guess- 
ing riddles.  Thus,  inasmuch  as  the  difficulty  threw  doubt 
on  the  attainment  of  the  material  end,  it  would  bring  un- 
mixed pain,  which  would  probably  overwhelm  and  overbear 
the  ordinary  pleasure  of  (Edipus  in  overcoming  intellectual 
obstacles. 

We  may  sum  up  as  follows.  The  continuance  of  a 
conation  in  face  of  an  obstacle  gives  rise  to  mere  dead 
strain,  and  is  therefore  painful,  in  so  far  as  the  subject 
feels  himself  powerless  to  deal  with  the  obstacle.  On  the 
other  hand,  so  far  as  the  obstacle  calls  into  play  the 
resources  of  the  subject  to  overcome  it,  it  heightens  free 
mental  activity,  and  to  that  extent  gives  rise  to  pleasui*e. 
But  even  in  this  case  a  condition  of  pain  is  introduced  if 
and  so  far  as  the  presence  of  the  obstacle  makes  doubtful 
the  attainment  of  that  final  result  of  activity  which  we 
have  called  the  material  end.  The  pain  is  the  greater,  the 
stronger  the  doubt  is,  and  the  greater  the  importance  of 
the  material  end. 

We  must  carefully  distinguish  between  obstructed 
activity  and  diminished  activity.  An  obstacle  blocking 
the  onward  progress  of  a  train  of  thought  has  for  its  first 
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tbe  field  for  the  satisfaction  of  conatiye  tendencies  which 
actually  played  a  large  part  in  his  conscious  life  in  the 
period  of  poverty.  But  besides  this  there  will  be  many 
tendencies  which  were  comparatively  latent  while  he 
remained  poor,  partly  because  they  were  displaced  by  more 
pressing  needs  and  partly  because  of  the  hopelessness  of 
attempting  to  satisfy  them.  The  sudden  accession  of 
wealth  wiU  open  a  free  field  for  the  satisfaction  of  these 
previously  latent  tendencies,  and  it  will  at  the  same  time 
transform  them  into  conscious  conations.  In  the  opposite 
case  of  the  rich  man  becoming  poor,  many  conscious 
ambitions  and  projects  will  be  crushed ;  but  besides  this 
there  is  much  in  his  mode  of  life  as  a  rich  man  to  which  he 
has  paid  no  attention  because  it  has  been  a  mere  matter 
of  course  and  of  routine.  But  his  routine  habits,  so  soon 
as  they  are  obstructed  by  poverty,  become  changed  into 
conscious  conations ;  the  same  condition  which  denies 
these  conations  satisfaction,  calls  them  into  being. 

§  4.  Feeling-tone  of  Ideational  Activity  itself.  Imagi- 
nation.—One  grand  characteristic  of  the  play  of  imi^na- 
tion  is  the  absence  of  what  we  have  called  the  material 
end.  The  end  is  simply  the  working-out  of  the  ideational 
process  itself,  apart  from  any  special  result  to  be  produced 
in  the  real  world  or  in  the  advancement  of  our  knowledge 
of  it.  This  gives  imagination  a  great  advantage  as  a 
pleasure-yielding  activity.  In  pursuing  material  ends,  we 
are  subject  to  the  real  conditions  on  which  their  attain- 
ment depends.  We  are  thus  compelled  to  face  all  the 
oostructions  and  difficulties  which  the  constitution  of  the 
real  world  imposes.  In  imagination,  on  the  other  hand, 
limiting  conditions  are  imposed  by  ourselves.  If  we  begin 
by  fancying  that  we  are  as  strong  as  Samson,  and  proceed 
to  fancy  that  we  meet  a  lion,  this  is  only  a  favourable 
opportunity  for  rending  the  lion  like  a  kid.    If  on  the 
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larlj,  incongmities  in  the  development  of  character  in  a 
novel  obstruct  the  flow  of  ideas  and  create  the  impression 
of  unnaturalness,  even  though  no  contradiction  is  explicitly 
recognised.  This  kind  of  incoherence  may  attach  to  all 
forms  of  ideational  activity.  It  is  here  brought  under  the 
head  of  imagination,  because  it  affects  the  flow  of  ideas  as 
such  in  distinction  from  beliefs  concerning  existence  and 
non-existence. 

§  6.  Sentiment  and  Emotion. — After  the  full  treatment 
of  emotion  in  Bk.  iii.,  Pt.  ii.,  Ch.  v.,  it  is  not  necessary  to 
say  much  more  about  it  at  this  point.  What  is  true  of 
perceptual  process  holds,  mtdatis  mutandU,  of  ideational. 
On  the  perceptual  plane,  the  actual  presence  of  a  dangerous 
situation  excites  fear;  on  the  ideational,  the  ideal  pre- 
vision of  a  similar  situation  has  a  similar  effect.  All  the 
general  characteristics  of  emotion  which  we  enumerated  in 
Bk.  iii.,  Pt.  ii.,  Ch.  v.,  §  1,  apply  equally  to  perceptual  and 
ideational  process. 

There  is  only  one  point  which  appears  to  require  more 
extended  treatment  at  this  stage.  We  noted  that  emotions, 
so  far  as  they  have  not  their  primary  origin  in  organic 
change,  usually  exhibit  a  parasitical  character.  They  are 
in  the  main  secondary  phenomena,  and  pre-suppose  the 
existence  of  more  specific  tendencies.  The  anger,  for 
instance,  produced  in  a  dog  by  taking  away  its  bone  pre- 
supposes the  specific  appetite  for  food. 

Now  on  the  ideational  plane  the  specific  tendencies 
which  condition  the  occurrence  of  emotion  are  incompar* 
ably  more  varied  and  complex  than  the  primary  perceptual 
tendencies.  All  the  various  systems  of  ideas  which  grow 
up  in  the  process  of  ideal  construction  of  the  world  and  of 
the  Self  have  their  conative  aspect.  Each  system  of  ideas 
is  a  general  tendency  to  feel  and  act  in  certain  ways  under 
certain  circumstances.    It  is  convenient  to  have  a  general 
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ment  of  love  or  interest,  when  the  appropriate  conditions 
are  present. 

Now  consider  how  these  same  emotions  repeat  them- 
selvest  often  with  opposite  objects,  in  the  life-history  of 
every  sentiment  which  we  name  dislike  or  hatred.  There 
is  pain  instead  of  pleasure  in  the  presence  of  the  object, 
desire  to  be  rid  of  it,  to  escape  from  its  presence,  unless 
we  can  injure  it  or  lower  its  quality,  hope  or  despondency 
according  to  the  chances  of  accomplishing  this  desire,  ela- 
tion or  disappointment  with  success  or  failure,  anger  or 
fear  when  it  is  thrust  upon  us  and  persists,  surprise  when 
the  unexpected  occurs,  regret  or  grief,  not  in  its  loss  or 
injury,  but  in  its  presence  and  prosperous  state."  ^ 

The  distinction  between  emotion  and  sentiment  is  to  a 
large  extent  a  distinction  between  dispositions  and  actual 
states  of  consciousness.  Such  a  sentiment  as  friendship 
cannot  be  experienced  in  its  totality  at  any  one  moment. 
It  is  felt  only  in  the  special  phase  which  is  determined  by 
the  circumstances  of  the  moment.  If  we  are  parting  from 
our  friend,  we  feel  sorrow ;  if  we  are  about  to  meet  him 
after  long  absence,  we  feel  joy.  The  joy  and  the  sorrow 
are  actual  experiences ;  but  the  sentiment  which  includes 
the  susceptibility  to  either,  according  to  circumstances, 
cannot  in  its  totality  be  an  actual  experience.  It  is  a  com- 
plex emotional  disposition '  which  manifests  itself  variously 
under  varying  conditions.  These  varying  manifestations 
are  the  actual  experiences  which  we  call  emotions.  Thus 
we  may  say  that  so  far  as  actual  experience  is  concerned 
the  sentiment  is  constituted  by  the  manifold  emotions  in 
which  it  manifests  itself.    But  this  must  be  understood 


1  *'  Character  and  the  Emotions,"  Mind,  K.s.,  No.  18  (April  1896), 
pp.  217-218. 
'  See  Bk.  ill.,  Pt.  ii.,  Ch.  v. 
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distinguishixig  it  from  the  pain  felt  in  the  injurj  or 
destruction  of  inanimate  objects. 

"  In  the  next  place,  the  pleasure  felt  for  the  excellence  or 
superiority  of  an  object  that  we  love,  develops  into  the  new 
emotions  of  respect  and  reyerence :  respect  where  there  is 
a  superior  power  or  quality  which  fails  to  win  admiration, 
reyerence  where  this  superior  qualitj  is  recognised  as 
moral.  And  both  admiration  and  something  of  fear  blend 
in  this  emotion  and  giye  to  it  a  flavour  and  specific  quality 
of  its  own. 

"  Lastly,  consider  how  the  regret  or  sorrow  that  we  feel 
when  we  have  injured  any  object  that  we  are  interested  in 
or  love,  where  human  beings  are  concerned,  and  our  action 
is  not  accidental  but  the  outcome  of  anger,  or  the  change 
from  love  to  hatred,  differentiates  the  new  emotions  of 
remorse  and  repentance.  Bepentance  is  no  mere  revival 
of  this  same  universal  sorrow  or  regret ;  it  has  acquired  a 
character  of  its  own  with  the  blame  that  we  pass  on  our- 
selves, the  futile  effort  to  recall  and  undo  the  past,  the  hope 
and  desire  and  resolution  to  make  the  future  different. 
And  remorse  too  has  a  character  of  its  own,  with  the  fear 
and  even  horror  that  blend  with  it,  the  regret  for  what  has 
been  done,  without  the  hope  and  resolution  of  repentance, 
but  rather  with  a  deep  despondency  or  despair  which  sees 
no  possible  escape."  ^ 

1  Op.  eit.,  pp.  218-219. 
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become  "  sufficiently  self-sustaining  to  form  trains  that  are 
not  wholly  shaped  by  the  circumstances  of  the  present." 
"We  can  desire  to  live  again  through  experiences  of 
"which  there  is  nothing  actually  present  to  remind  us.'** 
The  mere  ideal  representation  of  an  end  may  be  the  primary 
starting-point  of  an  activity  directed  to  its  realisation; 
and  this  activity  may  itself  partly  or  wholly  take  the  form 
of  trains  of  ideas.  It  is  at  this  stage  that  the  word  desire 
has  its  most  appropriate  application.  Perceptual  conations 
are  better  described  as  impulses. 

With  the  development  of  ideational  thought/  higher 
forms  of  desire  arise.  The  process  of  generalisation  brings 
with  it  generalised  conative  tendencies.  We  aim  at  the 
fulfilment  of  rules  of  conduct  instead  of  the  production  of 
this  or  that  special  result  in  this  or  that  particular  case. 
Ideal  construction  sets  before  us  ends  which  have  never 
been  previously  realised.  These  ends  may  be  so  complex 
that  they  can  only  be  realised  gradually  by  activities 
persistently  renewed  as  opportunity  allows.  The  writing 
of  a  book,  and  sometimes  the  reading  of  it,  may  serve  as 
an  example.  Sometimes  the  ideally  constructed  ends  are 
sncb  as  the  individual  recognises  to  be  unattainable  in  his 
own  lifetime.  He  can  only  contribute  his  share  towards 
bringing  them  to  pass.  Sometimes  there  is  a  doubt  whether 
they  can  be  completely  attained,  or  even  a  certainty  that 
they  cannot  be  completely  attained.  Ends  of  this  last 
kind  are  the  highest,  and  are  generally  called  "  ideals." 

§  2.  Conative  Aspect  of  the  Conception  of  the  Self. — 
Under  the  concept  of  the  Self  as  expressed  in  the  word 
"  I "  is  included  in  systematic  unity  the  life-history  of  the 
individual,  past,  present,  and  future,  as  it  appears  to  him- 
self and  to  others;  together  with  all  its  possible  or  ima- 

^  Ward,  op,  cU,,  p.  583. 
PSYCH.  45 
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Deliberation  m  no  way  resembles  this  alternate  jerking 
in  opposite  directions,  as  if  pulled  by  a  string,  and  tbe 
decision  wliich  follows  it  is  not  a  mere  triumphin  strength 
of  one  isolated  impulse  over  another.  Voluntary  action 
does  not  foUoweitber  of  theconflicting  tendencies,  as  such; 
it  follows  our  preference  of  tbe  one  to  the  other.  It  is  the 
conception  of  the  Self  as  ^^t  which  makes  the  difference. 
The  tdtemative  is  not  "this  P"  or  "thatP"  but  "shall  I  do 
this?"  or  "  shall  T  do  that  P  "  Bach  line  of  action  with  its 
results  is  considered  not  in  isolation  but  as  part  of  the 
ideally  constructed  whole  for  which  the  word  "  I "  stands. 
The  impulse  of  the  present  moment  belongs  to  the  Self  of 
the  present  moment ;  but  this  is  only  a  transient  phase 
of  the  total  Self.  If  the  impulse  is  realised  the  completed 
action  will  take  ite  place  as  a  component  part  of  the  life- 
history  of  the  individual.  Ke  may  live  to  regret  it.  In  his 
present  mood,  with  bottle  sjid  glass  before  him,  he  may 
desire  to  get  drunk ;  but  sobriety  may  have  been  the  habit 
and  principle  of  a  lifetime.  If  be  yields  to  temptation,  the 
remembrance  of  the  act  will  stand  out  in  painful  conflict 
with  his  normal  tendencies.  He  will  be  unable  to  think 
of  it  without  a  pang.  This  incompatibility  between  the 
norma!  Self  and  the  present  impulse,  if  vividly  enough 
realised  at  the  moment  of  temptation,  will  restrain  him 
from  drinking.  If  it  is  not  sufficient,  further  developments 
of  the  conception  of  Self  may  be  more  efScacious.  He 
may  tbink  of  himself  as  churchwarden  or  elder  ;  he  may 
think  of  the  ideal  aspirations  of  his  better  momenta ;  he 
may  call  to  mind  the  thought  of  himself  as  reflected  in 
other  minds, — the  dead  friend  who  eipected  so  much  from 
him,  and  who  would  be  so  shocked  at  his  lapse, — the  talk 
of  the  general  public  conceived  as  pitying,  contemptuous, 
or  malicious.  He  may  even  consider  how  he  would  like 
to  look  back  to  such  an  episode  on  his  death-bed.    Ob- 
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described  as  follows.  A  certain  line  of  action  being  sug- 
gested as  possible,  I  contemplate  myself  as  I  shall  be  if  I 
put  it  in  execution,  so  as  to  make  it  part  of  mj  actual  life- 
history,  and  on  the  other  hand  I  contemplate  myself  as  I 
shall  be  if  I  leave  it  undone.  I  follow  out  this  representa- 
tion of  a  hypothetical  Self  in  more  or  less  detail  until  that 
turning-point  in  the  process  which  is  called  Voluntary 
Decision  emerges. 

In  the  more  developed  forms  of  deliberation  there  is  a 
kind  of  mental  see-saw.  Now  one  alternative,  and  now 
another,  comes  predominantly  before  consciousness,  and 
the  mind  is  variously  attracted  and  repelled  by  each  in 
turn.  The  desires  and  aversions  which  arise  in  this  way 
are  called  Motives.  Hence  the  process  of  deliberation  is 
often  called  a  Conflict  of  Motives.  Motives  are  not  mere 
impulses.  They  come  before  consciousness  as  reasons  why 
I  should  act  in  this  or  that  way.  They  are  not  independent 
forces  fighting  out  a  battle  among  themselves,  while  the 
Ego  remains  a  mere  spectator.  On  the  contrary,  the 
motives  are  motives  only  in  so  far  as  they  arise  from  the 
nature  of  the  Self,  and  pre-suppose  the  conception  of  the 
Self  as  a  determining  factor.  From  this  it  follows  that 
the  recognised  reasons  for  a  decision  can  never  constitute 
the  entire  cause  of  decision.  Behind  them  there  always 
lies  the  Self  as  a  whole,  and  what  this  involves  can  never 
be  completely  analysed  or  stated  in  the  form  of  definite 
reasons  or  special  motives. 

While  the  process  of  deliberation  is  going  on,  the  motives 
are  motives  for  deciding :  when  the  decision  is  made,  the 
triumphant  motives  become  motives  for  action.  Or,  to 
put  the  case  in  another  way,  while  the  process  of  delibera- 
tion is  going  on,  the  competing  desires  are  regarded  as 
possible  motives  for  action :  when  the  decision  is  formed, 
they  become  actual  motives  for  action. 
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strength  without  a  cessation  of  conflict.  When  two  unequal 
and  opposite  forces  are  applied  to  a  particle,  the  particle  will 
move  in  the  direction  of  the  stronger  force ;  but  the  action 
of  thd"  weaker  force  still  continues  to  manifest  itself  in  a 
diminution  of  velocity.  The  triumph  of  the  volimtary 
impulse  is  not  of  this  kind.  In  a  perfect  volition,  opposing 
impulses  are  not  merely  held  in  check ;  thej  are  driven  out 
of  the  field.  If  thej  continue  to  exist,  thej  do  so  as 
external  obstacles  to  a  volition  already  formed.  Thej  are 
no  longer  motives ;  they  are  on  the  same  footing  with  any 
other  difficiilty  in  the  way  of  attainment."  ^ 

On  the  other  hand,  the  motives  which  in  the  process  of 
deliberation  arrayed  themselves  on  the  side  of  the  course 
of  action  that  actually  comes  to  be  adopted  persist  after 
deliberation  is  over,  as  the  recognised  motives  of  the 
voluntary  decision.  We  will  the  act,  because  we  desire  it, 
or  at  least  have  an  aversion  to  omitting  it,  or  to  its  alter- 
natives. Thus,  the  state  of  voluntary  decision  may  be 
analysed  as  follows :  (1)  there  is  the  belief  that  so  far  as 
in  us  lies  we  are  going  to  carry  out  a  certain  course  of 
action ;  (2)  this  belief  is  founded  on  that  kind  of  reason 
which  we  call  a  motive.  It  is  recognised  as  having  its 
ground  in  our  present  conative  tendencies.  Thus  we  may 
define  a  Volition  as  a  desire  qualified  and  defined  by  the 
judgment  that  so  far  as  in  us  lies  we  shall  bring  about  the 
attainment  of  the  desired  end  because  we  desire  it. 

§  5.  The  Forming  of  a  Decision. — ^We  have  yet  to  examine 
how  the  state  of  decision  supervenes  on  that  of  deliberation. 
At  this  point  the  vexed  question  of /r6«-tn7Z,  as  it  is  called, 
arises.  According  to  the  libertarians,  the  decision,  at  least 
iu  some  cases,  involves  the  intervention  of  a  new  factor, 

*  Article  by  author  on  "Voluntary  Action,*'  Afind,  N.s.,  vol.  v., 
No.  19,  p.  357. 
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not  present  in  the  preTiouB  process  of  deliberation,  and  not 
traceable  to  the  constitution  of  the  individual  as  determined 
bj  heredity  and  past  eiperience.  The  opponents  of  the 
libertarians  say  that  the  decision  is  the  natural  outcome  of 
conditions  operating  in  the  process  of  deliberation  itself. 
There  is  according  to  them  no  new  factor  which  abruptly 
emerges  like  a  Jack-in-the-box  in  the  moment  of  deciding. 

Now  it  must  be  admitted  that  the  transition  from  the 
state  of  indecision  to  that  of  decision  is  often  obscure,  and 
that  it  frequently  appears  to  be  unaccountably  abrupt. 
This  makes  it  difficult  or  impossible  to  give  a  definite  dis- 
proof of  the  libertarian  hypothesis  on  psychological 
grounds.  But  certainly  the  onu8  prohandi  rests  with 
those  who  maintain  the  interrention  of  a  new  factor 
which  is  not  a  development  or  outcome  of  previous  con- 
ditions. If  we  cannot  definitely  disprove  the  presence  of 
such  a  factor,  we  can  at  least  say  that  the  facts  are  far 
from  compelling  us  to  assume  its  existence. 

Deliberation  may  be  regarded  as  a  state  of  unstable 
equilibrium.  The  mind  oscillates  between  alternatives. 
First  one  conative  tendency  becomes  relatively  dominant, 
and  then  another.  The  play  of  motives  passes  through  all 
kinds  of  vicissitudes,  as  the  alternative  courses  of  action 
and  their  consequences  are  more  fully  apprehended  in 
relation  to  the  Self.  As  the  process  advances,  equilibrium, 
tends  to  be  restored.  New  developments  of  conative 
tendency  cease  to  take  place;  deliberation  comes  to  a 
standstill  because  it  has  done  its  work.  In  this  relatively 
stationary  condition,  it  may  be  that  one  of  the  alternatives, 
with  the  motives  for  it,  has  a  decided  and  persistent  pre- 
dominance in  consciousness,  so  that  the  mind  no  longer 
tends  to  revert  to  the  others.  At  this  point  the  mind  is 
made  up,  and  the  result  is  formulated  in  the  judgment^ 
'  I  will  do  this  leather  than  that." 
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But  there  are  other  cases  which  present  more  difficulty. 
It  may  happen  that  deliberation  comes  to  a  standstill  with- 
out any  one  aJtemative  acquiring  a  definite  predominance. 
The  mind  tends  first  to  one  and  then  to  the  other  without 
result.  No  new  developments  occur  which  tend  to  give  a 
superiority  to  either,  and  the  result  is  hopeless  suspense. 
It  would  seem  that  under  these  conditions  no  voluntary 
decision  ought  to  supervene,  or  if  it  does  supervene,  it 
must  be  due  to  the  intervention  of  a  new  6i.ctor  and  is 
not  merely  the  outcome  of  the  deliberative  process.  Now 
as  a  matter  of  fact  we  find  that  imder  such  conditions 
volxmtary  decisions  frequently  do  come  into  existence. 
They  may  even  be  of  wide-reaching  importance,  like 
Caesar*s  determination  to  cross  the  Eubicon.  But  pro- 
bably in  all  such  instances  one  or  both  of  two  traceable 
and  recognisable  conditions  of  a  psychological  kind  are 
operative.  These  are  (1)  aversion  to  the  continuance  of 
painful  suspense,  and  (2)  the  necessity  for  action  of  some 
kind.  "  It  may  be  that  though  we  are  at  a  loss  to  decide 
between  two  courses  of  action,  we  are  none  the  less  fully 
determined  not  to  remain  inactive.  Inaction  may  be 
obviously  worse  than  either  of  the  alternative  lines  of 
conduct.  We  may  then  choose  one  of  them  much  in  the 
same  way  as  we  take  a  cigar  out  of  a  box,  when  it  is  no 
matter  which  we  select."  *  In  view  of  the  necessity  for 
action,  a  comparatively  slight  predominance  of  the  motives 
for  one  alternative  may  be  sufficient  to  determine  decision, 
though  it  would  have  been  ineffective  under  other  con- 
ditions. Or  again,  being  pressed  to  decide,  either  by 
aversion  to  the  state  of  irresolution,  or  by  the  necessity 
for  doing  something,  we  may  simply  adopt  the  course 
which  seems  to  be  uppermost  in  our  minds  at  the  moment, 

»  Op.  oil,,  p.  364. 
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generallj  called  impulsive.  It  is  not  supposed  to  be 
Yolontarj  in  the  same  degree  as  that  which  takes  place 
after  fuller  deliberation.  The  agent  often  commits  the 
act  knowing  that  he  will  live  to  repent  it.  Most  cases 
of  yielding  to  temptation  are  cases  of  deliberation  ar- 
rested and  cut  short  bj  the  transient  strength  of  a  present 
impulse.  It  is  in  such  instances  that  the  agent  is  most 
keenly  aware  in  retrospect  that  he  might  have  acted  other- 
wise than  he  actually  did.  He  feels  that  the  act  does  not 
fully  represent  his  true  self.  If  he  had  fully  developed 
all  the  motives  which  were  inoperative  owing  to  imperfect 
deliberation,  the  momentary  impulse  might  have  been  sup^ 
pressed  instead  of  realised. 

§  6.  Fixity  of  Voluntary  Decision. — The  persistence 
with  which  a  voluntary  decision,  when  once  formed,  main- 
tains itself  against  obstacles  is  often  much  greater  than 
can  be  accounted  for  by  the  strength  of  the  desire  which 
was  its  motive  at  the  outset.  There  are  many  reasons  for 
this.  One  is  that  the  line  of  conduct  determined  on  is 
identified  with  the  conception  of  Self.  "  When  I  judge 
that  in  so  far  as  in  me  lies  I  shall  realise  a  certain  end,  the 
endeavour  to  realise  that  end  becomes  ipso  facto  em  integral 
part  of  the  conception  of  myself.  Failure  to  realise  it  is 
regarded  as  my  failure,  my  defeat.  Thus  volition  becomes 
strengthened  in  the  face  of  obstacles  by  all  the  combative 
emotions.  These  are  of  varying  kinds  and  of  varying  de- 
grees of  strength  in  different  individuals ;  but  all  ten- 
dencies to  hold  out  or  struggle  against  opposition,  merely 
because  it  i«  opposition,  are  enlisted  in  the  service  of  the 
will,  inasmuch  as  the  idea  of  the  line  of  conduct  willed  is 
an  integral  part  of  the  idea  of  Self ."  * 

'*  The  fixity  of  will  is  also  strengthened,  often  in  a  very 

1  Op.  cU.,  p.  358. 
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high  degree,  bj  avei*sion  to  the  etate  of  irresolution. 
Suspense  is  in  itself  disagreeable;  and  when  we  hare 
emerged  from  it  by  a  voluntary  decision,  we  shrink  from 
lapsing  into  it  once  more.  Besides  this,  prolonged  and 
repeated  indecision  is  highly  detrimental  in  the  general 
conduct  of  life.  The  man  who  knows  his  own  mind  is  far 
more  efficient  than  the  man  who  is  always  wavering. 
Hence  in  most  persons  there  is  a  strong  tendency  to  abide 
by  a  resolution,  just  because  it  is  a  resolution.  This 
tendency  is  greatly  strengthened  by  social  relations.  If 
we  are  weak  and  vacillating,  no  one  will  depend  upon  us  ; 
we  shall  be  viewed  with  a  kind  of  contempt.  Mere  vanity 
may  go  far  to  give  fixity  to  the  wilL"* 

Volition  also  becomes  fixed  by  the  action  which  follows 
on  it.  So  soon  as  we  have  attained  the  settled  belief  that 
we  are  g^ing  to  follow  out  a  certain  line  of  conduct,  we 
immediately  begin  to  adapt  our  thoughts  and  deeds  to 
this  belief.  We  thus  come  to  be  more  and  more  eommiiled 
to  the  course  determined  on.  To  withdraw  from  it  would 
be  to  disturb  our  arrangements;  to  baulk  expectations 
raised  in  others ;  and  to  arrest  the  general  flow  of  our  own 
mental  activity.  The  more  the  mind  has  become  set  on 
one  thing,  the  more  it  would  be  upset  by  being  diverted 
to  another.  If  I  have  once  decided  on  going  to  New 
Quinea  to  investigate  the  manners  and  customs  of  savages, 
instead  of  staying  at  home  to  lecture  on  psychology,  the 
whole  direction  of  my  mental  activity  flows  into  channels 
corresponding  with  my  preformed  resolution.  I  begin  to 
read  up  books  about  savage  tribes  and  about  New  Guinea 
in  particular.  The  arrangements  for  my  outfit  and  voyage, 
the  kind  of  work  I  am  going  to  do,  the  kind  of  adventures 
1  shall  meet  with,  the  men  I  am  to  co-operate  with,  and 

»  Ibid.,  p.  359. 
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other  topics  such  as  these,  engross  my  mind.  The  more 
advanced  this  process  is  the  greater  fixity  does  my  volition 
acquire.  "  To  disturb  it  is  to  disturb  the  whole  system  of 
tendencies  with  which  it  has  become  interwoven.  In  this 
way  I  commit  myself  to  such  an  extent  that  it  becomes  im- 
possible to  draw  back."  * 

Perhaps  the  fixity  of  volition  is  not  adequately  accounted 
for  by  reasons  such  as  these.  There  appear  to  be  indi- 
vidual differences  in  this  respect  which  depend  upon 
inherited  constitution,  so  that  they  cannot  be  explained  by 
psychological  generalities.  In  some  men  infirmity  of 
purpose  appears  to  be  innate.  They  change  like  a  weather- 
cock, and  can  never  be  relied  on.  Others  follow  up  their 
voluntary  resolutions  with  a  dogged  persistence  which  is 
often  utterly  unreasonable.  Some  men  are  bom  obstinate, 
and  others  vacillating. 

§  7.  "  Action  in  the  Line  of  Greatest  Resistance." — 
Some  volitions  take  place  and  are  maintained  only  by  an 
effort.  This  is  especially  the  case  when  voluntary  decision 
follows  some  general  principle  of  conduct  or  some  ideal 
aim,  in  opposition  to  an  intense  impulse  of  the  present 
Self  which  is  excited  and  maintained  by  the  actual  con- 
ditions existing  at  the  time.  Professor  James  has  laid 
great  emphasis  on  this  experience.  "  We  fed,  in  all  hard 
cases  of  volition,  as  if  the  line  taken,  when  the  rarer  and 
more  ideal  motives  prevail,  were  the  line  of  greater  resis- 
tance, and  as  if  the  line  of  coarser  motivation  were  the  more 
pervious  and  easy  one,  even  at  the  very  moment  when  we 
refuse  to  follow  it.  He  who  under  the  surgeon^s  knife  re- 
presses cries  of  pain,  or  he  who  exposes  himself  to  social 
obloquy  for  duty's  sake,  feels  as  if  he  were  following  the 
line  of  greatest  temporary  resistance.    He  speaks  of  con- 

1  Op.  eU„  p.  35S. 
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quering  and  overcoming  his  impulses  and  temptations. 
But  the  sluggard,  the  drunkard,  the  coward,  never  talk 
of  their  conduct  in  that  way  or  saj  thej  resist  their 
energy,  overcome  their  sobriety,  conquer  their  courage, 
and  so  forth."  * 

There  can  be  no  doubt  that  Professor  James  here  de^ 
scribes  the  facts  accurately.  But  he  proceeds  to  interpret 
them  as  evidence  in  favour  of  the  libertarian  view.  If 
volition  is  merely  the  outcome  of  preceding  psychological 
conditions,  it  must  follow  the  line  of  least  resistance,  but 
in  the  cases  described  it  follows  the  line  of  the  greatest 
resistance.  This  would  seem  to  imply  the  intervention  of 
a  new  factor.  Before  admitting  this  conclusion,  we  must 
analyse  more  carefully  the  experience  on  which  it  is  based. 

We  said  in  §  4  that  when  a  voluntary  decision  was  once 
formed,  "opposing  conative  tendencies  either  cease  to 
operate,  or  they  appear  only  as  difficulties  or  obstacles  in 
the  way  of  carrying  out  our  decision."  The  disappearance 
of  opposing  tendencies,  on  the  one  hand,  or  their  persis- 
tence as  obstacles,  on  the  other,  are  the  two  alternatives 
which  correspond  to  action  in  the  line  of  least  resistance 
and  in  the  line  of  greatest  resistance.  Now  whether  they 
persist  or  disappear  depends  upon  the  presence  or  absence 
of  circumstances  over  which  we  have  no  control.  The 
simplest  case  is  that  in  which  we  voluntarily  decide  in 
opposition  to  some  present  organic  craving,  such  as  the 
craving  for  drink.  The  craving  itself  is  maintained  bj 
organic  conditions  which  continue  to  operate  both  in  the 
very  moment  of  decision  and  after  the  decision  is  made. 
Thus,  to  use  the  phraseology  of  Professor  James,  the 
volition  is  '*  hard  "  because  it  is  both  formed  and  carried 
out  against  a  persistent  obstacle.    On  the  other  hand,  if 

*  Principles  qf  Psyeholoffy,  voL  ii.,  p.  548. 
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the  decision  is  in  favour  of  indulging  the  animal  appetite, 
counter  motives  tend  to  disappear  altogether,  instead  of 
persisting  as  obstacles.  They  are  not  maintained  by 
organic  conditions,  nor  are  they  obtruded  on  the  mind  by 
any  other  circumstances.  As  soon  as  the  man  has  given 
"way  to  temptation  and  begins  to  drink,  he  loses  sight  of 
the  considerations  "which  had  previously  tended  to  restrain 
him.  Besides  this,  the  drink  itself,  if  he  takes  enough 
of  it,  soon  obliterates  any  lingering  traces  of  reluctance. 
Thus  in  resolving  to  drink  the  man  certainly  decides  in  the 
direction  of  least  resistance ;  indeed,  there  may  be  virtually 
no  resistance  at  all.  On  the  other  hand,  in  deciding  to  re- 
strain his  appetite,  he  decides  in  the  direction  of  greatest 
resistance,  because  the  appetite  itself  still  persists  after  his 
decision. 

The  case  is  not  essentially  dissimilar  when  the  persistence 
of  motives  as  obstacles  is  due  to  other  circumstances.  The 
interests  opposed  to  the  course  of  action  adopted  may  be 
so  complex,  they  may  play  so  large  a  part  in  our  life, 
that  they  continue  to  obtrude  themselves  upon  us  even 
when  we  are  deciding  or  have  decided  that  their  realisation 
is  not  to  be  identified  with  our  conception  of  the  future 
Self.  They  thus  persist  as  obstacles  in  the  moment  of 
resolution,  and  after  resolution.  Begulus,  in  determining 
to  return  to  Carthage,  could  hardly  dismiss  from  his 
thoughts  all  that  he  was  giving  up  and  the  violent  death 
which  awaited  him.  Perhaps  if  he  had  decided  to  remain 
at  Bome,  his  mental  conflict  would  have  been  much  less 
acute.  Surroimded  by  family  and  friends,  and  with  all 
kinds  of  congenial  channels  open  for  his  activity,  he  would 
probably  have  been  able  to  a  large  extent  to  avoid  dwelling 
on  the  thought  of  his  violated  promise. 

If  this  analysis  be  correct,  cases  of  "  hard  '*  volition  do 
not  show  that,  in  the  process  which  leads  up  to  a  decision, 
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the  weaker  motives  triumph.  We  must  carefully  separate 
two  questions.  The  first  is.  How  does  the  voluntary 
decision  issue  out  of  the  previous  process  of  deliberation  ? 
The  other  is,  How  far  do  opposing  tendencies  become  in- 
operative when  the  voluntary  decision  is  mode  ?  In  pro- 
portion as  they  remain  operative,  they  constitute  obstacles 
and  i*ender  volition  "  hard."  But  this  has  nothing  to  do 
with  the  psychological  conditions  which  determine  the 
volition.  It  in  no  way  proves  that  these  conditions  are  not 
adequate,  and  that  a  new  factor  such  as  the  libertarians 
assume  is  required  to  account  for  the  result. 

§  8.  Volition  and  Bodily  Activity. — ^A  voluntary  decision 
is  normally  followed  by  action  which  carries  or  tends  to 
carry  it  into  effect.  Setting  aside  for  the  present  the  case 
of  voluntary  attention,  where  the  will  merely  determines 
the  direction  of  thought,  we  have  here  to  consider  the  rela- 
tion between  volition  and  bodily  movement. 

Motor  efficacy  is  not  essential  to  the  state  of  voluntary 
decision  as  a  psychical  fact.  "The  question  as  to  the 
nature  of  a  certain  mode  of  consciousness  is  quite  inde- 
pendent of  the  question  whether  or  not  this  mode  of  con- 
sciousness will  be  followed  by  a  certain  train  of  occurrences 
in  the  organism  and  in  the  environment.  If  I  will  to  pro- 
duce an  explosion  by  applying  a  lighted  match  to  gun- 
powder, my  volition  is  none  the  less  a  volition  because  in 
the  course  of  its  execution  the  match  goes  out  or  the  powder 
proves  to  be  damp.  Similarly  the  volition  is  none  the  less 
a  volition  if  it  turns  out  that  my  muscular  apparatus  re- 
fuses to  act,  or  acts  in  a  way  contrary  to  my  intention. 
The  connexion  between  certain  modes  of  consciousness  and 
corresponding  movements  of  the  limbs  is  necessary  to  the 
maintenance  of  our  existence ;  but  it  does  not  enter  into 
the  constitution  of  the  conscious  state  which  precedes  the 
executive  series  of  occurrences.    When  the  conscious  state 
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is  one  of  volition,  it  is  necessary  that  the  subject  should 
look  forward  to  the  bodily  movements,  either  as  practically 
certain  or  at  least  as  possible.  A  belief  of  this  kind  is  an 
essential  ingredient  of  the  voluntary  attitude.  But  the 
existence  of  the  belief  is  in  itself  sufficient.  Its  truth  or 
falsehood  is  a  matter  of  indifference.  In  a  precisely  ana- 
logous way  we  must,  in  determining  to  produce  a  g^un- 
powder  explosion,  assume  that  the  powder  is  or  may  be  dry 
enough  to  take  fire.  But  it  is  by  no  means  necessary  that 
the  gunpowder  in  point  of  fact  should  be  dry."  * 

Normally,  however,  volition  is  followed  by  corresponding 
movements.  How  does  this  take  place  ?  Professor  James 
has  supplied  what  appears  to  be  a  satisfactory  answer  to 
this  question.  The  passage  of  volition  into  movement  is 
according  to  him  a  special  case  of  the  general  tendency  of 
ideas  to  act  themselves  out.  The  mere  representation  of 
an  action  tends  to  give  rise  to  the  action  itself,  and  will  do 
BO  in  the  absence  of  interfering  conditions.  "  Try  to  feel 
as  if  you  were  crooking  your  finger,  whilst  keeping  it 
straight.  In  a  minute  it  will  fairly  tingle  with  the  ima- 
ginary change  of  position ;  yet  it  will  not  sensibly  move, 
because  its  not  really  moving  is  also  a  part  of  what  you 
have  in  mind.  Drop  this  idea,  think  of  the  movement 
purely  and  simply,  with  all  brakes  off,  and,  presto  !  it  takes 
place  with  no  effort  at  all." ' 

It  very  frequently  happens  that  ideas  pass  into  action 
without  preceding  volition.  "Whilst  talking  I  become 
conscious  of  a  pin  on  the  floor  or  of  some  dust  on  my 
sleeve.  Without  interrupting  the  conversation  I  brush 
away  the  dust  or  pick  up  the  pin.  I  make  no  express 
resolve,   but   the  mere  perception  of  the  object  and  the 

*  Article  by  author  on  "Voluntary  Action,"  Mind,  N.S.,  vol.  v.. 
No.  19,  p.  355. 
^Principles  of  Psychology,  voL  ii.,  p.  527. 
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lion  or  a  baby  or  Julius  Caesar,  and  he  will  proceed  to 
enact  the  part.  *'  Subjects  in  this  condition  will  receive 
and  execute  suggestions  of  crime,  and  act  out  a  theft, 
forgery,  arson,  or  murder."^  Now  though  the  suggestion 
of  the  mere  idea  tends  to  have  this  effect  more  or  less,  yet 
the  result  can  be  produced  with  far  more  certainty  and 
conspicuousness  when  the  operator  imposes  on  his  patient 
a  belief  that  he  is  such  and  such  a  person,  or  that  he  is 
going  to  do  such  and  such  a  thing.  Hence  suggestions 
mainly  take  the  form  of  assertions,  such  as.  You  will  do 
this,  You  will  not  do  that.  When  the  patient  has  once 
adopted  the  belief  that  he  is  going  totict  in  a  certain  manner, 
the  ideas  of  alternative  courses  are  suppressed,  and  the 
action  follows. 

It  seems  probable  that  the  predominance  which  volun- 
tary decision  gives  to  the  idea  of  a  line  of  action  is 
essentially  connected  with  the  belief  that  this  is  the  line 
which  we  are  going  to  follow  out,  to  the  exclusion  of  other 
alternatives. 

§  9.  Involnntary  Action.  Fixed  Ideas.— In  the  strictest 
sense  an  involuntary  action  is  one  which  takes  place  in 
opposition  to  a  voluntary  decision.  Thus  if  I  am  deter- 
mined to  make  a  certain  stroke  at  billiards,  and  if  in  the 
moment  of  action  the  muscular  apparatus  fails  me,  so  as  to 
give  rise  to  an  unintended  jerky  movement,  my  action  is 
strictly  involuntary.  But  cases  like  this  do  not  interest 
us  here.  What  we  are  concerned  with  is  the  defeat  of  the 
will,  not  by  an  accidental  circumstance  interfering  with  its 
execution,  but  by  an  antagonistic  impulse.  We  have  an 
example  of  this  in  the  unsuccessful  effort  to  restrain  a 
reflex  movement  over  which  we  have  normally  sufficient 
control     Suppose  a  party  of  soldiers  to  be  climbing  a  crag 

»  Ibid.,  p.  003. 
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volition  to  the  contrary  ;  he  may  utterly  refuse  to  identify 
the  idea  of  the  action  with  the  idea  of  Self.  He  mentally 
asserts,  I  shall  not,  or,  I  will  not;  and  as  a  rule  this 
voluntary  decision  triumphs  over  the  "  fixed  idea  *'  as  it  is 
called.  But  it  stiU  remains  true  that  the  fixed  idea 
derives  its  vivacity  from  conditions  independent  of  the 
will ;  and  it  is  always  possible  that  the  impulse  to  realise 
it  may  acquire  sufficient  strength  to  overcome  a  contrary 
volition.  Some  people  actually  do  throw  themselves  down 
precipices  in  this  way. 

This  result  however  is  not  common  under  normal  con- 
ditions. It  is  in  pathological  cases  that  the  fixed  idea 
becomes  really  formidable.  This  is  partly  due  to  imper- 
fect powers  of  deliberation.  The  conative  tendencies  which 
would  have  restrained  the  act  lie  in  abeyance ;  the  concept 
of  the  Ego  in  its  unity  and  totality  can  only  be  very  in- 
adequately developed  in  relation  to  the  act  contemplated. 
But  there  are  instances  in  which  this  explanation  does  not 
apply.  In  such  instances  it  is  not  the  absence  of  inhibiting 
tendencies,  but  the  positive  strength  of  the  impulsive  idea 
which  leads  to  action.  Eibot  gives  a  case  of  a  man  who 
was  possessed  by  the  idea  of  killing  his  mother.  " '  To 
you,*  said  he,  *  I  owe  everything ;  I  love  you  with  all  my 
soul ;  yet  for  some  time  past  an  incessant  idea  drives  me 
to  kill  you.' "  Tormented  by  this  temptation,  he  leaves 
his  home,  and  becomes  a  soldier.  **  Still  a  secret  impulse 
stimulated  him  without  cessation  to  desert  in  order  to 
come  home  and  kill  his  mother."  In  time,  the  thought  of 
killing  his  mother  gives  place  to  that  of  killing  his  sister- 
in-law.  Someone  tells  him  that  his  sister-in-law  is  dead, 
and  he  accordingly  returns  home.  **  But  as  he  arrives  he 
sees  his  sister-in-law  living.  He  gives  a  cry,  and  the 
terrible  impulse  seizes  him  again  as  a  prey.  That  very 
evening  he  makes  his  brother  tie  him  fast.     *  Take  a  solid 


impulse  to  action  vhicb  derives  its  strength  merely  from 
the  fiiation  of  an  idea  by  p&tbological  conditions.  In  tbese 
Daaes  the  conation  vbich  resists  the  will  arises  primarily 
from  tbe  fixation  of  the  idea  in  consciousness.  The  fixation 
of  the  idea  itself  does  not  arise  from  any  desire  for  ita 
object.  But  under  normal  as  opposed  to  pathological 
conditions,  the  commonest  c&aes  of  involuntary  action  are 
those  in  which  an  idea  becomes  fixed  through  intense 
appetite  or  craving  arising  from  oi^anic  conditions.  To 
take  an  example  given  by  Mr.  Shand,  a  man  may  have  a 
morbid  craving  for  drink  or  opium,  and  tbe  ideas  which 
move  to  its  satisfaction  may  at  last  become  irresiatible. 
Now  here  there  are  four  possible  alternatives. 

In  the  first  place,  indulgence  in  the  drink  or  opium 
may  be  contrary  to  the  man's  express  volition  at  the 
moment  when  he  drinks.  This  is  probably  a  very  rare 
occurrence.     As  a  rule,  when  the  impulse  is  strong  enough 

'  Ribot,  Maladie*  dt  la  VoUmU,  p.  77,  quoted  by  Jumee,  Prind- 
pla  o/ Piydioiog]/,  voL  iM  p-  542. 
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to  produce  action,  it  is  also  strong  enough  to  prevent  or 
displace  an  opposing  volition. 

In  the  second  place,  there  may  have  been  a  preformed 
resolution  to  refrain  from  the  action ;  but  at  the  moment 
at  which  it  takes  place  the  contrary  impulse  acquires  such 
intensity  as  to  pre-occupy  the  field  of  consciousness,  so  that 
the  volition  is  temporarily  in  abeyance.  Here  action  at  the 
moment  is  npn-volimtary  rather  than  involimtary;  but 
taking  a  broader  view  we  may  call  it  involuntary,  because 
it  runs  counter  to  a  volition  which  has  only  lapsed  for  the 
time  being,  and  recurs  in  consciousness  immediately  after 
the  act  is  over,  in  the  form  of  remorse. 

In  the  third  place,  the  action  may  take  effect  before  a 
volimtary  decision  has  been  arrived  at.  In  the  midst  of 
the  conflict  of  motives,  the  idea  corresponding  to  the 
animal  appetite  may  become  so  vivified  as  to  pass  into 
action  while  the  process  of  deliberation  is  still  working 
itself  out.  "We  may  act  before  we  know  our  own  minds. 
A  man,  while  still  mentally  hesitating  whether  he  is  to 
drink  a  glass  of  spirits  or  not,  will  find  that  the  organic 
craving  has  so  vivified  the  idea  of  drinking  that  he  is 
swallowing  the  spirits  before  he  has  determined  whether 
to  do  so  or  not.  The  action  is  then  involuntary,  because 
it  interrupts  the  process  of  forming  a  volition.  It  may 
also  be  involuntary  in  a  deeper  sense;  it  may  be  that 
from  the  constitution  of  the  man's  whole  nature,  he 
would  certainly  have  willed  otherwise  if  full  deliberation 
had  been  possible  before  acting. 

In  the  fourth  place,  the  organic  craving  may  be  the 
motive  of  a  genuine  volition,  and  the  action  may  therefore 
be  voluntary  at  the  time  at  which  it  takes  place.  None 
the  less,  there  is  a  sense  in  which  the  action  may  be 
regarded  as  involuntary.  A  comparison  may  be  made 
between  the  totality  of  interests  defeated  by  indulging  in 
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the. drink  or  opium,  and  the  animal  craving  itself  con- 
sidered as  a  relatively  isolated  impulse.  If  the  craving 
were  taken  away  the  Self  would  still  be  left.  If  on  the 
other  hand  all  the  interests  which  are  opposed  to  the 
indulgence  were  taken  away,  there  would  be  little  left  but 
the  morbid  appetite  itself.  Thus  the  denial  that  the  act 
is  voluntary  may  have  a  good  meaning.  It  may  mean 
that  the  volition  of  the  moment  is  discordant  with  the 
general  volition  of  a  lifetime,  so  that  the  intervals  between 
the  periods  of  indulgence  are  embittered  by  remorse. 
It  is  supposed  that  the  morbid  craving  by  its  isolated  in- 
tensity prevents  full  deliberation.  There  is,  it  is  assumed, 
in  the  man's  nature  a  vast  system  of  conative  tendencies 
which,  if  they  had  found  fair  play,  and  developed  them- 
selves in  consciousness,  would  have  determined  volition 
even  if  they  did  not  determine  action.  Of  course,  when 
we  regard  the  question  in  this  way,  the  voluntariness  or 
involuntariness  of  an  action  is  a  matter  of  degree.  We 
tend  to  think  of  the  opium-eating  of  a  man  like  Coleridge 
as  a  kind  of  external  misfortune,  because  it  is  alien  from 
the  ideal  aspirations  which  we  regard  as  constituting  his 
true  Self.  To  this  extent,  we  do  not  hold  Coleridge 
responsible  so  much  as  the  unfortunate  craving  which 
possessed  and  mastered  him.  In  the  case  of  a  man  of 
meaner  nature,  our  judgment  would  be  very  different. 

§  10.  Self-Control. — ^AU  the  cases  of  involuntary  action 
which  we  have  discussed  in  the  last  section  are  cases  of 
deficiency  of  self-control.  Self-control  is  control  proceed- 
ing from  the  Self  as  a  whole  and  determining  the  Self  as 
a  whole.  The  degree  in  which  it  exists  depends  upon  the 
degree  in  which  this  or  that  special  tendency  can  be  brought 
into  relation  with  the  concept  of  the  Self  and  the  system 
of  conative  tendencies  which  it  includes.  Failure  in  self- 
control  may  arise  from  one  or  both  of  two  conditions.     On 
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the  one  band,  tbe  overpowering  intensity  of  a  relatiyely 
isolated  impulse  may  preyent  the  due  evolution  of  the 
concept  of  Self  even  when  this  is  fully  formed  and  organised. 
On  the  other  hand,  the  defect  may  lie  in  the  degree  of 
development  which  self-consciousness  has  attained,  or  in 
organic  conditions,  mostly  of  a  pathological  kind,  which 
disorganise  the  Self,  and  prevent  the  full  development  of 
its  normal  contents.  To  quote  Dr.  Clouston :  "  The  driver 
may  be  so  weak  that  he  cannot  control  well-broken  horses, 
or  the  horses  may  be  so  hard-mouthed  that  no  driver  can 
pull  them  up.  Both  conditions  may  arise  from  purely 
cerebral  disorder.  .  .  .  An  imbecile  or  dement,  seeing  some- 
thing glittering,  appropriates  it  to  himself.  .  .  .  The  motives 
that  would  lead  other  persons  not  to  do  such  acts  do  not 
operate  in  such  persons.  I  have  known  a  man  steal  who 
said  he  had  no  intense  longing  for  the  article  he  appro- 
priat'Od  at  all,  at  least  consciously,  but  his  will  was  in 
abeyance,  and  he  could  not  resist  the  ordinary  desire  of 
possession  common  to  all  human  nature."  ^  On  this  Pro- 
fessor James  remarks  :  JL*  It  is  not  only  those  technically 
classed  imbeciles  and  dements  who  exhibit  this  prompti- 
tude of  impulse  and  tardiness  of  inhibition.  Ask  half  the 
common  drunkards  you  know  why  it  is  that  they  fall  so 
often  a  prey  to  temptation,  and  they  will  say  that  most 
of  the  time  they  cannot  tell.  It  is  a  sort  of  vertigo  with 
them.  Their  nervous  centres  have  become  a  sluice-way 
pathologically  unlocked  by  every  passing  conception  of  a 
bottle  and  a  glass.  They  do  not  thirst  for  the  beverage ; 
the  taste  of  it  may  even  appear  repugnant ;  and  they  per- 
fectly foresee  the  morrow's  remorse.  But  when  they  think 
of  the  liquor  or  see  it,  they  find  themselves  preparing  to 

^  CflmiccU  Lecttarea  on  Mental  Diaetues,  quoted  by  James,  Prin- 
cipleM  qf  Psycholoffy,  voL  ii,  pp.  540-541. 
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immediatelj  attainable  seem  to  be  the  ouly  ends  wbich 
effectively  determine  his  action.  For  this  reason  he  does 
not  appreciate  the  value  of  time.  The  end  he  is  pursuing 
at  the  moment  has  for  him  an  absolute  rather  than  a 
relative  importance.  He  does  not  regard  it  merely  as  part 
of  the  great  business  of  life  which  must  be  subordinated  to 
the  whole.  He  does  not  feel  the  necessity  of  completing 
the  transaction  in  which  he  is  interested  in  time  to  proceed 
to  other  matters.  Hence  he  often  sorely  tries  the  patience 
of  the  civilised  European  by  spending  altogether  dispro- 
portionate  time  and  energy  on  relatively  trivial  bargains, 
etc.  Such  mottoes  as  '*  time  is  money  "  do  not  appeal  to 
the  savage  mind.  The  same  holds  of  young  childi-en,  as 
we  all  know.  The  bird  in  the  hand  is  to  them  worth  a 
thousand  in  the  bush. 

§  11.  Voluntary  Attention. — A  voluntary  determination 
may  be  either  a  determination  to  perform  certain  bodily 
movements  or  a  determination  to  attend  to  certain  objects. 
Attention,  so  far  as  it  follows  upon  an  express  volition  to 
attend,  is  called  voluntary  attention.  All  attention  which 
is  not  so  initiated  is  non-voluntary  or  spontaneous.  When 
we  attend  not  merely  without  an  express  volition  to  attend, 
but  in  opposition  to  such  a  volition,  attention  is  in  the 
strictest  sense  involuntary,  and  not  merely  non-voluntary. 
A  good  illustration  of  voluntary  attention  is  to  be  found 
in  "  certain  psychological  experiments,  in  which  the  experi- 
menter fixes  his  attention  on  an  uninteresting  object,  in 
order  to  observe  phenomena  attending  the  process  of  fixation. 
He  determines  to  attend  to  the  object  for  the  sake  of 
observing  what  takes  place  when  he  attends  to  it.  The 
spontaneous  and  the  voluntary  direction  of  attention  are 
not  merely  distinct :  they  are  also  antagonistic.  Everyone 
desires  to  avoid  futile  worry  and  fret ;  but  no  one  has  a 
mind  so  well  regulated  as  to  be  able  to  divert  his  thoughts 
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would  go  mad,  commit  suicide,  or  sink  into  a  state  of 
coma.  Voluntary  attention  belongs  coincidently  to  the 
province  of  intellect  and  to  that  of  practical  volition.  It 
is  the  '  conduct  of  the  understanding/  and,  like  external 
conduct,  is  subject  to  moral  law.  In  intellectual  morality 
the  fundamental  virtue  is  patience."  ^ 

The  voluntary  determination  to  attend  plays  a  large  and 
important  part  in  the  more  complex  forms  of  deliberation. 
We  may  compare  the  value  of  conflicting  motives  in  rela- 
tion to  the  total  sjstem  of  our  lives ;  and  we  may  find  that 
considered  from  this  point  of  view  a  certain  motive  or 
'group  of  motives  has  not  the  strength  and  prominence 
which  it  ought  to  have.  We  may  then  attempt  to  give  it 
this  strength  and  prominence  by  voluntarily  turning  our 
attention  in  a  certain  direction.  Thus  a  candidate  pre- 
paring for  an  examination  may  find  in  himself  a  strong  dis- 
position to  laziness,  tempting  him  to  spend  a  day  in  idle- 
ness. He  may  at  the  outset  very  faintly  realise  the  special 
considerations  which  make  such  a  course  inadvisable :  but 
he  may  at  the  same  time  know  that  these  considerations 
are  important,  and  that  if  he  neglects  them  he  will  bitterly 
regret  doing  so.  This  at  the  outset  may  not  constitute  a 
motive  sufficient  to  lead  to  a  definite  decision  to  apply 
himself  to  work  instead  of  play ;  but  it  may  be  sufficient  to 
give  rise  to  the  voluntary  decision  to  fix  attention  on  the 
reasons  for  working,  and  so  to  give  to  these  reasons  the 
strength  and  liveliness  which  they  initially  lack.  In  this 
indirect  way  he  may  reach  a  distinct  and  effective  decision 
to  go  to  work  with  steadiness  and  energy.  It  is  in  such 
cases  as  these  that  the  consciousness  of  freedom  is  most 
conspicuous.  For  in  such  cases  we  not  only  will  our  act, 
but  in  a  manner  we  will  our  volition.     The  voluntary 

^  Author's  Analytic  Ptychology,  vol.  i.,  p.  242. 
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conscious  life  exists  and  manifests  itself  in  systematic 
consistency  of  conduct.  Animals  can  scarcely  be  said  to 
have  a  character,  because  their  actions  flow  from  dis- 
connected impulse.  "  If  an  animal  could  be  supposed  to 
think  and  speak,  it  could  not  refer  its  actions  to  itself,  but 
only  to  its  impulse  at  this  or  that  moment."  ^  Character 
is  little  developed  in  savages  as  compared  with  civilised 
men  ;  for  they  have  relatively  little  power  of  considering 
particular  actions  in  relation  to  an  organised  system  of 
conduct.  Now  the  development  of  character  and  the 
development  of  freedom  are  two  aspects  of  the  same 
process.  A  man's  acts  "are  his  own  only  when  he  U 
himself  in  doing  them,'*' — when  they  express  his  total 
character  rather  than  his  momentary  impulse. 

It  follows  from  this  account  that  freedom  is  an  ideal 
which  can  never  be  completely  realised,  and  this  ideal 
coincides  with  that  of  self-realisation,  as  expounded  in 
Professor  J.  S.  Mackenzie's  Manual  of  Ethics,^  But  the 
last  word  about  freedom  lies  neither  with  Psychology  nor 
with  Ethics.  Its  full  discussion  involves  an  examination 
of  the  relation  between  the  thought  and  will  of  the 
individual  mind,  and  the  reality  of  the  universe.  This 
relation  from  the  point  of  view  of  any  finite  science  such 
as  Psychology  is  utterly  inexplicable.  The  more  closely 
and  conscientiously  we  endeavour  to  explain  it  by  the 
ordinary  categories  of  any  special  science,  the  more  plain 
it  becomes  that  so  regarded  it  is  a  miracle, — indeed  the 
miracle  of  miracles.  Psychology  cannot  explain  how  it  is 
possible  that  an  individual  can  consciously  mean  or  intend 
something.  To  say  that  he  has  a  present  modification  of 
consciousness  which  resembles  an  object  is  very  far  from 

1  J.  S.  Mackenzie,  Manual  of  Ethics,  third  edition,  p.  95. 
*  Ibid.f  p.  96.  '  See  especially  bl«.  ii.,  eh.  v., 

«12.  "  The  True  Self." 
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images  to,  546,  547 

increased,  as  cause  of  im- 


provement of  memory,  582  ff. 

— ,    voluntary,  distinguished 

from    involuntary   attention, 

731  ;  see  Voluntary  Attention 

spontaneous     or    non- 


Attributes':   Unity   of,  in    the 

same  subject,  441  6^ 
Axons,  67 


BACON,  F.  :  on  the  '*  sensi- 
ble"  soul,  668 
Bain,   Pr.  A.  :  on  tendency  of 

ideal  movement  to  pass  into 

actual  movement,  602 
on  relation   of    belief   to 

activity,  674 
Baldwin,  Professor  M. :  on  pro- 
jective and  ejective  phases  of 

imitation,  653  ff. 
Barrie,   Sir  J.    M.  :  map  of  a 

child's  mind,  37 
Bateson,  W. :  on  vision  in  fishes, 

229 
Beats :  and  dissonance,  293  ff 
Bees  :  illustration  from,  49 
BeUef :  109  ff 

,  characteristics  of,  110 

,  doubt  as  belonging  to  the 

attitude  of,  1 10 
and  free  imagination,  Bk. 

IV.,  Ch.  VIII. 
,   general    distinctions    of, 

and    free    imagination,    670, 


671 


distinction  between  con- 
ditions of,  and  imagination, 
671  ff. 

— ,  objective  control  of  sub- 
jective activity  by,  671  ff. 

relation   of,  to  practical 


activity,  673 
—  and  disbelief,  673,  674 
— ,     general    conditions    of, 
674  ff. 

as  conditioned  by  mental 


activity,  674 
—  as  involving  restriction  of 
mental  activity,  675,  676 
-, relative  importance  of  sub 


voluntary,  731-733 


jective  and  objective  factors 
in,  676  ff. 

— ,  features  of  primitive,  677, 
682  ff  ;  see  Savages 
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Belief :  pflychologioal  ohanoter 

of  distinotion  Mtween  sabjeo- 

tive  ftnd  objeotive  ohanotets 

of,  678,  679 
•^— ,  influence    of    the   social 

factor  in,  681  IF. 
,  attitude  of,  in  revival  of 

feeling-tone,  690, 691  ff. 
as   influencing   voluntary 

action,  722,  723 
Berkeley :  his  theory  of  spatial 

perception,  606  ff. 

,  referred  to,  430,  484 

Bethe,  A. :  referred  to,  263 
Binet  :  referred  to,  24 
Biological  view  of  instinct,  339  ff. 
Blackness :  sensation    of,    how 

conditioned,  2S3 
Blind :  touch  discrimination  in 

the,  due  to  direction  of  atten- 
tion, 162 
,  spatial  perception  of  the, 

474  ff. 
,  combination  of  synthetic 

and  analytic  touch  in  the,  476, 

478 
,  anal3'tic  exploration  of  the, 

477 
Blind-spot,  267 
Bodily  behaviour :  and  stimulus, 

60 

and  psychical  process,  61 

and  nervous  process,  62 

Body,  the,  as  spatial  centre,  452 
\  the,  as  related  to  feeling, 

453 
,  spatial  presentation  of  the, 

by  meansoi  skin  sensation,  489 
-,  perception  of  the,  as  solid. 


an  nid  to  tri-dimensional  per- 
ception, 493 

Body  and  mind :  Introd.,  Gh. 
III. 

,  knowledge  of,  17 

,  scientific  hypotheses  about 

relation  of,  78  ff. 

Body  and  will,  454 

Body-complex,  452  ff. 

JBoW'Wow  theory  of  language,  617 


Bradley,  F.  H.  :  on  inattenttoa, 

140 
Brain :  the,  as  subject  of  con* 

Bcionsness,  15  ff. 

,  relation  of,  to  the  mind,  16 

Bridgman,  Laura :  case  of,  39, 52 
Brown,  Thomas :   on  divergent 

associations,  564 


CARPENTER,  W. :  on  growth 
of  the  nervous  system,  68 

,  quoted,  137 

Categories,  438  ff.  ;  see  Spatial 

Unity,  etc. 
Causality :  category  of,  444  ff. 

and  customary  repetition, 

445 


for  perceptual  thought,  447 

Causality,  relation  of,  to  distino- 
tion between  sensible  appear- 
ance and  external  reiJity,  460^ 
462 

as  ideal  oonstruotion,  632 

Cells :  description  of,  66 

Cerebral  process:  connexion  witb 
psychical  process,  73  ff. 

Cerebrum :  control  of  lower 
centres  by,  71-72 

Change-experience:  immediate, 
521 

Change-sensations,  219,  220 

Character :  freedom  of  will  de> 
termined  by,  734, 735 

Children:  interpretation  of  mani- 
festations of  mental  states  of, 
47 

,  anger  in,  425,426 

,  natural  signs  in,  609 

,   co-operative    ideal   con* 

Btruction  in,  641  ff. 

,  acquisition  of  knowledge- 

by,  by  means  of  language,  641, 
642 

,  educational  influenoe  of 

imitation  on,  642  ff. 

,  development  of  the  idea  of 

self  in,  654 

as  creatures  of  impulse,  730 
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Choice  :  contingent,  meaning  of, 
734 

Clelond  :  on.  the  structure  of  the 
eye,  266,267 

Glouston,  Dr.  :  on  failure  of  self- 
con  trol,  729 

Coenaesthesis,  the,  234 

Cognition  :  relation  of,  to  oona* 
tion,  704 

Cold-spoU,  237 

Colour-blindness:  total,  and  dark 
adaptation,  272  fT. 

,  partial,  274  ffi 

,  partial,    alternative    ex- 

planations  of,  275 

,  types  of,  275,  276 

Colour-tone,  265 

,  differences  of,  269 

Colour-tones :     graduation     of 

.  series  of,  270 

Colour- wheel :  use  of,  for  mix- 
ing lights,  278 

Colouring:  as  secondary  con- 
dition of  visual  perception, 
603,504 

Colours :  deg^ree  of  saturation 
of,  266 

,  differences    in    intensity 

and  saturation  of,  271 

,  complementary,  277 

,  primary,  278 

effects  of   contrast    on. 


279  ff. 

Comparison,  Bk,  IV.,  Ch.  IV. 
at  the  perceptual  level,  370, 

371 

,  deliberate,  590,  592 

in  animals,  590,  591 

in    animals,    experiment 


testing,  472 
—  as  involvinff  free  ideas,  592 
— •,  theoretical    or    practical 
end  subserved  by,  592 
— ,  development  of  conceptual 
analysis  through,  593 
— ,   dependence  of,    on  lan- 
guage, 593,  594 
— ,  analytic,  process  of,  as  de- 
termining laws  of  nature,  634 


Complication :  form  of  implicit 
revival,  192,  193  ff. 

,  example  of,  from  differ- 
ences in   quality  of   sounds, 
193 
-,  illustration  of,  from  quali- 


fication   of   sight    by  touch, 
194 

—  of  touch  by  si^ht,  195 

—  due  to  connexion  of  motor, 
tactual,  and  visual  sensations, 
253,254 

—  in  perceptual  process,  385 
in  visual  and  tactual  per- 


ception, 508 
Conation  :  definition  of,  118 
,  conditions  of  satisfaction 

of,  122 
,  end  of,  as  indeterminate^ 

122, 123 

cessation  of,  when  satisfied. 


123 


— ,  nature  of,  as  conditioning 
habit,  206, 207 

— ,  satisfaction  of,  in  relation 
to  pleasure  and  pain,  327 
relation  of,  to  cognition. 


704 
Conations :  unification  of  special, 

in  human  beings,  157 
Conative  attitude,  118  ff. 
,  how  distinguishable  from 

affective  states,  1 19  ffl 
,  how  connected  with  the 

active    side   of    our    being, 

120  ff. 
Conative  continuity,  154  ff. 
,  independent  of  proximity 

in  time,  154 
,   relation  of,   to  conative 

unity,  155 

,  ^pnadations  of,  156  ff. 

-,  importance  of»  in  mental 


life,  156 

necessary  for  mental  de« 


veiopment,  158 

,  and  retentivenees,  177  ff. 

Conative  process,  use  of  the  word 

<*end'*in,  123 


INDEX. 


743 


Gushing,  Dr.  :   experiment  of, 

on  cortical  areas,  77 
Cutaneous  sensations,  235  ff. 
,  analysis  of  conditions  of, 

236 
-,    experiments   in   localisa- 


tion of,  238  ff. 

— ,  protopathic,  240 

— ,  importance  of,  in  relative 

localisation,  247 


DARK- ADAPTATION,  273 
Darwin  :  on  instinct,  339, 
340,  342,  345, 346,  361 

,  examples  from,  374 

Darwinian  theory:  data  support- 
ing, 43 

Detkf-mutes :  spontaneous  origin 
of  natural  language  in,  607  ff. 

Decision ;    see   Voluntary    De- 
cision 

Deliberation :  contrasted    with 
impulse,  388 

,  origin  of,  708 

,  general  point  of  view  in, 

708,709 

process  of,  as  conflict  of 


motives,  709 
—  as  state  of  unstable  equili- 
brium, 712 

decision  taking  place  after 


imperfect,  714,715 

voluntary     attention    in 


complex  forms  of,  733 

Dendrons,  66 

Derivative  attention,  167 

Descartes :  his  doctrine  of  the 
material  soul,  669 

,  referred  to,  409 

Desire :  in  ideational  thought, 
705 

Determinists,  734 

Difference-threshold :  in  Weber's 
law,  302 

Differentiation  of  sense-expe- 
rience, 224,  225 

Ding-dong  theory  of  origin  of 
language,  617 


Ding-dong  theory  of  origin  of 
language,  reducible  to  uieory 
of  imitative  gesture,  618,  619 

Directions :  perception  of,  part 
played  by  sight  and  touch  in, 
499  ff. 

,  distinction  between,  pri- 
marily tactual,  501 

Disagreeable  objects :  attention 
to,  as  test  of  frivolous  or 
serious  character,  143,  144 

Discernment :  threshold  of,  in 
Weber's  law,  302 

Disparateness :  between  points 
of  the  two  retinas,  510 

Dispositions,  18,  20  ff.,  169 

,  persistence  of,  not  abso- 

lute,  169, 170 

complex,    nascent  excite- 


ment of^as  determining  direc- 
tion of  thought,  173 
— ,   complex    excitement  of, 
how  operating,  176 
— ,  cumulative,  177 

-,  oumulati  ve,illu8trated  from 


rhythmic  repetition,  179,  180 
cumulative,     illustrated 


from  rhythm  of  verse,  180 
— ,     cumulative,     illustrated 
from  music,  181 
-,  cumulative,  other  illustra^ 


tions,  181 
— ,  cumulative,  in  connexion 
with  active  movement,  182 
-,  cumulative,  re-excitement 


of,  190 

' — ,     congenital,    for    spatial 

perception,  493  ff. 

interpenetration    of,    as 


condition  of  improvement  of 
mempry,    584 ;    see    Mental, 
Physiological,  Psychophysical 
dispositions 
Dissonance,  295 
Divergent  recall,  561 

associations,  564  ff. 

"  Double"  :  among  savages,  686 
Doubt :    as   belonging    to    the 
attitude  of  belief,  110 
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Dreftmi  And  hftHaciaatiofu,  7 

as  haUuoinatiofw,  552 

< ,  as  aaamning  the  ohaneter 

of  illiuioiiB,  552,  553 
and    halluoinatiooB,    in- 
fluence of,  on  savages,  6^,683 
Duration ;  9U  Protensity 


EBBINGHAUS,    Profe 
experiments  of,    on 

ciation,  557,  558 
,  on  decay  of  memory,  580, 

581 
Ejeotive    stage    of   imitation, 

552  £ 
Ellis :  on  dreams  of  savages,  687 

on  savage  worship,  686 

Emotion,  Bk.  III.,  Ch.  V. 
,  general  oharaoterlstics  of, 

405  if. 

,  wide  range  of,  405  fF. 

,  varied  nature  of  conditions 

arousing,  40(5 

,  sources  of,  406,  407 

distinguished    from  emo- 


tional    mood    and     organic 
changes,  407 

parasitical  character  of, 


408 


—  and  organic  sensations,  409, 
414  E 
-,  James's  general  theory  of. 


OS  organic  sensation,  409  ffl 
— ,  criticiani  of,  410  fF. 
—  as  psyonioal  state  correlated 
with  neural  disturbance,  412 
— ,  surplus  excitation  in,  415 
— ,   modification   of    Jameses 


theory  of,  4 15  (note) 
— ,  relation  of,   to  pleasure- 
pain  and  conation,  417  ff. 
ultimate  qualitative  differ- 


ences uf,  418 

distinguished   from  emo- 


tional dispc)6ition,  418 


606 


Emotion:  distinet:oii  between* 

and  sentiment,  TOO 
EmotioaaldispciMtioOy  nntiment 

M  a  oooopler,  701 
Emotional  ^^ ''^ 


in  ideaUona\  ^tooesa^  ^W^ 


^ ,  diatiik* 

gnidied  from  emotiaai^  418 

— S  diatiogtiidwd  from 

tional  moMs,  410 
Emotional  mood :  dutlnguialuKl 

from  emotion,  407 
,  tandenpy  of»  to  persist, 

407 
» and  past  andpwmiteelTe^ 

6S9 
Smotkma :  speeifio  feeling  ntti* 

tude  inolnaed  in,  118 
End :  nee  of  the  wotd,  in  oonn* 

ti?eprooese,  128 

as  end-state,  124 

as  object  of  oonative  con- 
sciousness, 124 
End-state,  125,  154 
Energy  :  law  of  conservation  of, 

and  parallelism,  91 
,  law  of  conservation  of,  and 

interaction,  93 
Epicntio  sensibility,  240,  242  AT. 
not  sufficient  for  perception 

of  spatial  order,  467 
Epiphenomenalism :  doctrine  of, 

in  the  parallelistio  hypothesis, 

98 
Ethics  :  and  freedom  of  the  will, 

735 
Experience ;    «ee    Learning  by 

experience 
Experiment :        scientific,       as 

method    in    psychology,   35, 

51ir. 

,  Aristotle's,  51 

in  psychology,  illustrated 

by  the  stereoscope,  51 

on  mental  processes,  52 

Experimental    method :   nature 

of,  52 

,  drawbacks  of,  53 

-,  special  function  of,  54 
"^LTV^wfevovvv  ^VSkseuce  between. 
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217 


Extension :  extensity  with  ac- 
quired meaning  as,  473 

,  visual,  intimate  correla- 
tion of,  with  tactual  exten- 
sion, S&J 

Extensity  :  as  general  character 
of  senfiations,  214  if. 

,    ultimate     condition    of, 

215 

rudimentary    forms    of, 

crude     and     developed 
awareness  of,  218 

— ,  difference  between,  and 
extension,  218 

— ,  protopathic,  241 

— ,  connexion  of,  with  ap- 
prehension of  spatial  order, 
466 

— ,  as  continuous  repetition  of 
local  sign  difference,  466 

— ,  combination  of,  with 
motor  sensation?,  in  giving 
apprehension  of  spatial  order, 
471  ff.,483 

with    acquired    meaning. 


perception  of,    as  perception 
of  extension,  473  ff. 

^External  objects,  distinction  of, 
from  their  sensible  appear- 
ances, 455  if. 

,  conditions  of  apprehension 

of  co-existence  of  parts  of, 
484 

External  reality,  problem  of  per- 
ception of,  459  tL 

^ ,  in  connexion  with  motor 

activity,  460  fF. 

,  social  factor  in  constitu- 
tion of,  464  if. 

External  world,  growth  of  per- 
ception of,  Bk.  IIL,  Part  II. 

,  characteristics  of,  429 

,  metaphysical  problem  of, 

429,430 
-,  psychological  problem  of, 


430 


primary  preeuppositioDs 


1  M»  •»*•«■•    T 

about,  431  ff. 


External  world,  development  of 
knowledge  of  relational  order 
in,  435 

,  perception  of,  for  primary 

consciousness,  435,  436 

ultimate     principles    of 


unitv  of,  436  ff. 
-,  aevelopment  of  knowledge 


of,  through  breaking  up  and  re- 
combination of  sense-oata,  437 
— ,  rudimentary  awareness  of 
unity  of,  438 

— ,  spatial  unity  of,  438  ff. 
— ,  apprehension  of,   as  tri- 
dimensional, 439,  440 
— ,  temporal  unity  of,  440  ff. 
relation  of    subject    and 


attribute  in,  441  ff. 
— ,  cau&il  unity  of,  444  ff. 
— ,  fundamental  problems  in 
development  of  perception  of, 
448  ff. 

as  ideal  construction,  Bk. 


IV.,  Ch.  VL  ;  see  Ideal  con- 
struction 

Eye  :  stages  in  development  of, 
227  ff. 

,  facetted  eye  of  insects  and 

Crustacea,  229,  230 

,  structure  of  the,  266  ff. 


I 


FACETTED  EYES,  229 
Facilitation  :  meaning  of, 

202 

as  due  to  atteifiion,  202 

,  effect  of  general  interest 

on,  203 
,  experimental  illustrations 

of,  203ff. 
Failure  and  success:    meaning 

of,  in  relation  to  conscious 

agency,  12 
Fear :  analysis  of,  419  ff. 
,  when  advantageous   and 

when  disadvantageous,    420- 

421 
,     oonditions     generating, 

421  «• 
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Hartmann,  H.  :  on  fear  in 
gorillas,  424 

Head,  Dr. :  experiments  of,  on 
conditions  of  cutaneous  sensi- 
bility, 243  ff. 

,   theory  of  discriminative 

nerve-tibres,  as  explanation  of 
relative  localisation,  245  if. 

Hearing  :  organ  of,  290 

Heat-spots,  236,  237 

'*  Heavy  "  contact :  localisation 
of,  238  ff. 

Hedonic-tone :  as  generic  term 
for  pleasure  and  displeasure, 
118 

and  organic  welfare,  323  ff. 

Hegel :  referred  to,  570 

Heller,  T.  :  referred  to,  474 
(note) 

Helmholtz  :  his  theory,  of  light- 
sensation,  2S-I  ff.  ;  see  Light- 

■  sensation 

Helmholtz,  his  theory  of  sound- 
sensation,  298,  299 

,  arguments  supporting,  299 

Heracleitus :    his  view   ol   the 

>.  soul,  668 

Hering  :  on  red  in  the  spectrum, 
272 

— -,  his  theory  of  light-sensa- 
tion, 287  ff.  ;  see  Light-sensa- 
tion 

Hobhouse  :  on  instinct,  347, 348 

,  experiments  carried  out 

by,  on  imitation  in  animals, 
379  ff. 

Hudson :  on  fear  in  birds,  420, 
423,  424 

Human  activities:  difference 
between,  and  animal  activi- 
ties, 387 

Human    beings  :     instinct    in, 

.   369  ff. 

,   congenital  aptitudes  for 

movements  in,  360 

^ — ,  congenital  dispositions  in, 
360 

-,  innate  tendencies   in, 


Hume :  on  the  principle  of 
union,  442 

on  difference  in  force  be- 
tween impression  and  image, 
536,  537 

Hypnotic  state :  action  follow- 
ing volition  illustrated  from, 
722,7-23 


IDEA  and  image  :  distinction 
and  relation  of,  529  ff. 
Ideal  activity,  constructive  side 
of,  673  ff. 

,   obstructions  in  flow  of, 

673  ff. 
Ideal  construction,  566  ff. 

as   determined    by    the 

predominant  interest  of  the 
moment  of  revival,  569  ff. 

,  ultimate  nature  of,  571  ff. 

a  finding  of  possibilities. 


572 


—  of  external  world,  Bk.  IV., 

Ch.  IV. 

— ,  motives  guiding,  624 

— ,  theoretical  interest  as  de- 


termining, 624,  625 
— ,   practical  ends  as  deter* 
mining,  6*25 
— ,  verification  and  re-intir- 


pretation  of,  625 
— ,  space  as,  627  ff. 
— ,  time  as,  628  ff. 
— ,  relation  of  past  and  future 
in,  629 

objective  time  a  product 


of,  631 

— ,  causality  as,  632  ff. 

—    determined    by  practical 

experiences,  632 

— ,  thinghood  as,  635 

union  of  thinghood  and 


mark  of  instinct,  361  ff. 


causality  in,  636 

—  from  mechanical  point  of 
view,  636  ff. 

—  in  savages,  638  ff.,  682  ffl 

—  as  a  co-operative  process. 
640  ff 


of,  552,  553 

tendency  of,   to  issue  in  Image  ;    uid    idea,    distinotion 

uiovemcnt,  602  ff.,  721  and  reUtioo  of ,  629  C 

-. — ,  tendenny  of,   to  igaue  in   j    ,  verbal,  530,  531 

movement    a  mark  of  primi-       ,  Terbal,  aa  initmment  of 

tive  deveVipment,  604  '       oonceptual  thiakiiis,  KM 

,  isBuin^  m  toaXjbSat*  ^ja-  \  *mimprauioii,Ukei)eMDf, 

turo,  W5  \     wa 
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Image :  and  impression,  charao- 

teristic  differenoes  of,  534  ff. 
■         and  impression,  difference 

of,  in  intensity,  53(3  ff. 
and  impression,  difference 

of,  one  of  kind,  not  degree, 

537,  539 

and  impression,  difference 


of,  in  distinctness,  540 

—  and  impression,  relation  of, 
to  subjective  activity,  545  ff. 

—  and  impression,  relation  of, 
to  motor  activity,  547  ff. 

and  impression,    relative 


independence  of,  548  ff. 
Image  :      fra^mentariness     of, 

534  ff. 
,  causes  of  indistinctness  of, 

543-545 

,  meaning  of,  586 

,  power  of  control  of,  600 

-,  origin  of  language  in  motor 


elements  of,  602 
Imageless  thoughts,  531  ff. 
Imagery,   mental :  experiments 

on,  53 

,  indistinctness  of,  542  ff. 

Images  :  mental,  as  objective,  10 
,   mental,    ways   of    fixing 

attention  on,  166 
-,  mental,  as  means  of  follow* 


ing  continued  existence  of  ex- 
ternal objects,  433,  434 
— ,  mental,  acquired,  meaning 
of,  531 

mental,  unsteadiness  of, 


545,546 

mental,  nervous  seats,  549 


Imagination  :  place  of  supposal 

in.  111 
,  free,  and  belief,  Bk.  IV., 

Ch.  VIII. 
,  distinction  between  con- 


ditions of,  and  belief,  671  ff. 
—  among  savages,  674 

in  revival  of  feeling-tone. 


690,  697  ff. 
— ,  advantage  of,  as  pleasur- 
able activity,  697 


Imagination :  pain  due  to  inoo* 

herence  in  play  of,  698 
Imitation:  Bk.  HI.,  Ch.  m. 

as  means  of  fixing  atten- 
tion, 166 

at  the  perceptual  level,  371 

deliberate,  learning  by,  in 

animals,  378 

,  spontaneous,  learning  by, 

in  animals,  379  ff. 

as  form  of  social  tradition. 


390 


— ,  automatic,  kinds  of,  392 
—  as  special  development  of 
attention,  392,  396 
— ,  instinctive,  394 
— ,  learning  by,  395  ff. 

at  higher  levels  of  mental 


development,  306,  307 

— ,  part  played  by,  in  coopera- 


tive ideal  construction,  528  ff. 
educational  influence  of. 


530  ff. 
-,  importance  of,  in  develop- 


ment of  idea  of  self,  652 

Imitative  impulse,  391  ff. 

and  attentive  conscious- 
ness, 391  ff.,  396 

Immediate  experience,  modifica- 
tions of,  accompanying  excite- 
ment of  complex  dispositions, 
173  ff. 

,  reference  of  sensations  be- 
yond, 209 

Immediate  experiences,  3  ff. 

when  primarily  objective^ 


5ff. 


attention  to,  167 


to 


Impressional  intensity,  540 
Impressions :     likeness    of, 

images,  534  ;  see  Image 
Impulse :  in  perceptual  prooessy 

388,  389 

,  meaning  of,  388 

,  action  on,  controlled  by 

the  total  self,  388,  396,  397 

,  imitative,  391  ff. 

-,  distinguished  from  volun« 


tary  aotioa^  70^ 
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Introspeotion :  iUustrstions  of, 

40,41 

,  three  stages  of,  41,  42 

as  a  scientific  metliod,  42 

,  obsourities  and  fallacies  of, 

42  ff. 

improved    by   systematic 


training,  43 
— ,  drawbacks  of,  44 
— ,    importance   of  habit  of 
alertness  in,  45 
— ,  advantage  of,  45 
— ,  necessity  of  co-operation 
in,  45 

as  applied  to  sense-experi- 


ence, 46 
Involuntary  action,  723  ff. 
as  caused  by  inability  to 

restrain  reflex  movement,  723, 

724 

caused    by    intensity    of 


ideal  representation,  724,  725 
following   on    idea    fixed 


through  intense  organic  crav 

ing,  726  ff. 
caused   by    deficiency    of 

self-control,    728 ;    ate  Fixed 

ideas 
Involuntary  attention,  731 


JAMES,  W.  :   illustration  of 
p  irallelisra  from,  99 

on  dominance  of  the  thought 

of  an  action,  127 

on  the  place  of  images  in 

mental  life,  177 
on  interval  between  con- 


tact-sensations, 247,  248 

—  on  joint-rotation,  258 

—  on  instinct  in  cats,  340 

—  on  intelligence  in  instinct, 
349,350 

— ,  general  theory  of  emotion 
advocated  by,  409  ff. 
-,  criticism  of  his  theory  of 


emotion,  410  ff. 
— ,  modification  of  his  theory 
of  emotion,  415  (note) 


James :  example  of  fear  in  ani- 
mals from,  425 

on  retinal  impressions,  602, 

503 


—  on  meaning  of  present  time, 
522,523 

—  on  imageless  thought,  533 

—  on  visualising,  536 
on  competition  of  associa- 


tions, 566 

—  on  improvementof  memory, 

582,  583 

on  hard  oases  of  volition. 


717,  718 
— ,  his  view  of  hard  cases  of 
volition  criticised,  718  ff. 
on  passage  of  volition  into 


movement,  721 

on  passing  of  ideas  into 


action,  721,  7§2 

on  failure  of  self-control, 729 


Joints:  sensitiveness  to  move- 
ment at,  conditions  of,  256 

,  motion-sensations  of,  257 

,  special  value  of,  257 

,  structure  of,  257 

Joint  sensations,  254  ff. 

,  experiments  proving  im- 
portance of,  255,  256 

capable  of  parallel  varia- 
tion, 258 
-,  meaning  of,  apart  from  as- 


sociation, 254,  2^ 
Judgment :  and  supposal,  109  ff. 
Jusserand  :  referred  to,  24 


KANT :  his  "  proof  "  of  prin- 
ciple   of    causality,    463 

(note) 

,  referred  to,  399 

Keller,  Helen  :  ca^e  of,  39,  52 
Kinaesthetic  sensations,  249  ;  see 

Motor  sensations 
Kingsley,  M.   H.  :  quoted,  604 

(note) 

r,  referred  to,  610 

Kruse :  on  natural  language  in 

deaf-mutes,  607 
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LADD,  Profi 
•oioatneai,  11 

,  on  difforenoM  in  aflbotive 

tone,  321 

,  cm  dream-experienoei,  ff5S 

.LaHib,  Chiurles :  referred  to,  174 

.  quoled,  634 

Lan^ua^  :  ftod  oonceptioiiy  Bk, 

as  instanoe  of  development 

of  object  by  attention,  IfiO 

as  an  instrnment  of  oon- 

oeptual  analysis  and  ayntlie- 
ris,  605  ff. 

as  means  of  oommanioit- 


tion,  a05£ 
— ,  origin  of,  599 
-^,  origin  of,  in  motor  oonsti- 
tueiits  of  mental  images,  602 
-,  natural  signs  as  fulfilling 


function  of,  605  if. ;  see  Natural 


signs 


606 


imitation  of  emotion  as, 


— ,  origin  of  conventional,  607, 
614  ff. 

— ,  other  theories  of,  617  ff. 
conventional,  advantages 


of,  61  Off. 
-,  social  intercourse  by  means 


of,  640  ff. 
Learning  by  experience,  122 
as  mark  of  instinct,  347, 

350,  358 
-,  intelligence  in  instinct  not 


wholly  due  to,  354 
—   at  the  perceptual    level, 
375  ff. 
-,  experiments  showing  pro- 


cess of,  375  ff. 
— ,  relation  of,  to  motor  as- 
sociations, 382  ff. 
— ,  revival  of  aotjuired  mean- 
ing in,  384 
-,  relation  to,  of  learning  by 


imitation,  396 
— ,  aH  learning  by  experiment, 
444,446 


(fooCnoto) 
LifaortAriMiss  kjpotiMdlsc 

7W 

liypatbads    of,   Ji 

irgnnMnto  in  fkvonr  oif 

— k  raMcB  ofy  todtttam 

734 
Light  Mid  dwdes  di«tri1 

of.  Ml  i60ondM7  flpndjt 

▼inul  neratplton,  AOt 
lights  ;otdiifcf»ntw»¥»ln 

•flbots  of  niztiiFB  o^  2T 

1  metliodi  of  mixings  \ 

U^  mnrntMrnrVk.  IL.Q 

p  nfttnroof  ■tioniliMo( : 

ooloiir-taiie  of^  985 
intMMitT  of,  966 
degree  of  Mtamtian  < 

,  contrast  effects  in,  2 

,  physiological  theori 

283£ 
,  statement  of  Helml 

theory  of,  284 
,  difficulty  in   Helml 

theory  of,  284, 285 

objection  to  Helml 


I       theory  of,  from  oases  of  o 
blindness,  285 

failure    of     Helml 


theory  of,  to  account  fo 

trast  effects,  286 
,    statement    of     He 

theory  of,  287  ff. 
Light-sensations  :     desor 

analysis  of,  268  ff. 
Light- waves  :  nature  of,  2 
illustrated  from  wai? 

versing  rope,  264,  265 
-,  length  of,  and  colour 


265 

— ,  amplitude  of,  and 
sity,  265 
-,  complexity  of,  and  < 


of  saturation,  266 
Liminal  distance,  247 
Lipps,    Dr. :    referred   tc 
'  (tootnote) 
Local  sign :  meaning  of,  21 
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Local  sign,  union  of  presents-   ' 
tions  differing  in,  216 

differences,  implicit  appre- 
hension of,  217 

difference,    extensity    as 

continuous  repetition  of,  466 
continuum,  467 


Local  signature,  of  visual  sensa- 
tions, 216 

Localisation,  486  ff. 

of  touch  sensations,  238 

of  touch  sensations,  as  in- 
volving perce|^>ion  of  apart- 
ness, 239 

of  protopathic  sensations, 


241 


— ,  relative,  as  dependent  on 
epicritic  sensibility,  243,  247 
-,  relative,  and  motor  sensa- 


tions, 243  ff. 
— ,  relativcf  dependent  on  ac- 
quired meaning  of  sensations, 
246 
-,  distinction  between,  and 


projection,  480  ff. 

— ,   acquirement  of  meaning 

in,  487 
-,  influence  of,  on  projection, 


489  ff. 

Locke :  on  the  distinction  be- 
tween a  thing  and  its  qualities, 
14 

on  names  of  objects,  150 

on  differences  in  retentive 

power,  170 

on  comparison  in  animals, 


591 

-,  referred  to,  571 


Lotze :  on  imageless  thought,  533 

on  atomic  theories,  636 

• on  self-acting  machinery, 

637 
Lubbock  :   on  eyes  of  limpets, 

worms,  etc.,  227,  228 


M 


ACK  :  referred  to,  292 
Mackenzie,  Prof.  J.  S.  : 
on  impulse  in  animals,  735 

P8TCH. 


Mackenzie,  Prof.  J.  S. :  his  ideal 
of  self-realisation,  735 

Magic  among  savages  :  depend-' 
ing  on  explanation  of  parts  by 
whole,  640 

Mallery,  Col.  :  on  natural  signs 
in  children  and  savages,  (M)9, 
610,612,613 

Marginal  awareness :  evidence 
supplied  by,  of  discernment 
without  attention,  140 

Marshall,  H.  R.  :  on  pleasant 
phase  of  a  disagreeable  experi- 
ence, 315 

,  theory  of,  connecting  affec- 
tive tone  with  wear  and  repair 
of  nervous  tissue,  329  ff. 
on  surplus  energy,  331 


Mass  and  energy :  as  analogous 
to  mental  cuspositicns,  19, 
25 

MoDougall :  on  connexion  be- 
tween brain  and  conscious- 
nes*»,  16 

on  mental  disposition,  22 

on  disproportion  between 

stimulus  and  response,  60 

on  law  of  neural  associa- 


tion, 68 

on  effects  of  injury  to  visual 


area  of  cortex,  75 
—  on   attention  in  informa- 
tion of  neural  habits,  91 

on  energy-transformations 


of  the  body,  93 
—  on  congenital  dispositions 
in  children,  360 
-,  his  list  of  innate  tendencies 


in  human  beings,  362  ff. 

on  capacity  for   emotion 


without    organic    sensations, 

416 
Meaning :  primary  acquirement 

of,  182  ff. 

,  when  not  acquired,  184 

reproduced,  185  ff. 

as  revived,   distinguished 

from  meaning  as  first  acquired, 

186 

43 


75* 
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lleviiiig,  oeoMJonal,  of  a  wocd* 

097 
Meaning :  aoqaired,  exampla  of» 

from  a  tone,  186 

aoqnired,  oaae   of,    from 


newly  natohedohiok,  187 
acquired,  affsctive  tone  of. 


l>y  revival  6f  speoifio 
tion,  189, 190 
-,  revival  of,  reUtion  of  pri 


— .  personal  and  impersooal, 
575. 576 

— ,  good  and  bad,  576  tL 
■f  serviceableness  as  mark  of 


a  good,  576 
-,  rapidity  as  mark  of  a  good, 


577 


— ,  duration  of  power  of  recall 

as  mark  of  a  good,  578 

— ,  conditions  of  scrviceable- 


ncss  of,  579 

decay  of,   with  lapse  of 


time,  580 

and  past  time,  584 

Memory,    improvement  of,   by 

practice,  582  fif. 


404 

— ,  revival  of,  as  mininmm  in 
way  of  reproduction,  189 
,  revival  of,  notaocompanied 


mary  retentivenees  to,  190 

,  apprebension  of,  101 

,  reprodnced  ae  an  impUoit 

idea,  191, 192 
Meaning :  revival  of  acquired,  in 

learning  by  experience,  384 

,  in  perceptual  process,  385 

Mechanical    operations  :     rela- 
tion of,  to  iaeal  construction, 

626 
point  of  view,  in  category 

of  Thinghood,  636 

presuppKieitions  of,  637 

in  primitive  thought,  638 

Meinong :  followed  in  treatment 

of  Weber's  law,  309 
Memories  :  variety  of,  581 
Memory:  Bk.  IV.,  Ch.  IIL 
-,  definition  of,  575 


Mainocy,iBipKoy6M6ttfc  of ^  o 

by  incraand  attentioiiv  i 
,  in  ooiwiMdon  irith  am 

tion,  088, 084 
Mental :  distiqgnldiedfroa 

mental,  18 
Mental    aotivitTd    and    I 

674A 
Mental  edajfotMatm,  18,  90 
,  relatioa  o(  to  oooi 


-,illiutnitionioi^S8 
-,  natoraof,lM»SB 
why 


in  ohild'e  mind,  17 

Mental  prooem:  inoUi6n,S 

,  systematic  order  in,  2 

,    connexion  -with    \m 

behaviour,  33,  34 

teleologioal  charaote 


34 

-  -  -  in  others,  manifesta 
of,  as  psychological  ( 
46  ff. 

primary  laws  of,  Bk 


Ch.  IIL 
-,  effect  of  pleasure  and 


on,  324,  325 
Mercier :  quoted,  94 
Metabolism,  66 
Metaphysics:  as  dealing 

will  and  thought>736 
Mill,  J.  S. :  refeiTed  to,  431 
Mind,  the :  its  relation  to 

sciousness,  13fEl 
,  Psychology  the  scienc 

15 
,  relation  between,  anc 

brain,  16ff. 
—    -,  attributes  of,  other 

consciousness,  14,  18  ff. 
and  bodv,  Introd.,  Ch. 
and  hoay,  scientific  li 


thesis  about  relation  of,  1 
Modality :    differences    of 
sensations,  214 
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Monkeys  :  aptitude  of,  for  learn- 
ing by  imitation,  362 

Morgan,  Lloyd  :  on  eye  of  snail, 
227 

on  compound  eyes  of  in- 
sects, 229 

on  general  instinctive  ac- 


tivities, 338,  339 

—  on  persistency  with  varied 
effort,  345 

—  on  instinctive  activities  in 
chicks,  348 

on  instinctive  movements, 


359 


,  experiment  carried  out  by, 

testing  comparison  in  animals, 
472 

Mosso  :  on  harmfulness  of  fear, 
421 

Motion :  immediate  experience 
of,  connected  with  extensity, 
220 

compared  with  joint-sensa- 
tions, 254, 255 

Motion-sensations,  of  joints,  not 
a  combination  of  position-sen- 
sations, 257 

Motives :  process  of  deliberation 
as  conflict  of,  709 

,  as  arising  from  the  nature 

of  the  self,  709 

Motor  activity,  as  factor  in  dis- 
tinction between  sensible  ap- 
pearance and  reality,  460 

,  relation  of  images  and  im- 
pressions to,  547  ff. 

adjustment,  pleasure-pain 


of,  400 

Motor  areas  of  cortex,  76  ff. 
,  not  directly  connected  with 

sensations,  76, 77 
-,  no  direct  connexion  with 


will,  77 
Motor  associations,  197  if. 
,  formed  under  control  of 

interest,  198 
-,  dependent  on  present  per- 


ception, 199 

— ,  when  automatic,  199 


Motor  associations,  as  means 
of  re-instatemeiit  of  previous 
experiences,  200  ff. 

Motor  effort,  feeling  of,  without 
motor  sensation,  252 

Motor  process,  pleasure-pain  of 
revived,  401,  402 

Motor  sensations,  relation  of,  to 
power  of  relative  localisation, 
243  ff. 

,  function  of,  in  contribut- 
ing to  the  discernment  of  the 
posture  and  motion  of  limbs, 
249  ff. 
-,  importance  of,  in  apprecia- 


tion of  weight  and  resistance, 
250 

— ,  meaning  of,  as  acquired  by 
association  with  touch  and 
sight  experiences,  253 

meaning    conveyed    by, 


apart  from  association,  254 
— ,  as  contributory  factor  in 
the   apprehension    of   spatial 
order,  471  ff.,  483 

,  acquired  meaning  of,  483 


Movement:  perception  of,  rela- 
tion to  apprehension  in  Thing- 
hood,  452 

,  revival  of,  in  ideal  repre- 
sentation, 600 

,  ideal,  tendency  of,  to  pass 

into  actual,  602 ff.,  721 

Mozart :  memory  of,  for  music, 
578 

Mailer,  G.  E.  :  referred  to,  276 

Musical  sounds :  and  noises,  290, 
291 

,  combination  of,  from  diffe- 
rent sources,  293 

Myers :  on  seneation  of  black, 
283 

on  elaboration  of  physio- 
logical change  conditioning 
sensation,  289 

on  first  performance  of  an 


instinctive  act,  352 
-.  quoted,  145,  146,  160,  161, 


238,  239,  241,  252,  257 
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NAPOLEON:     as    type    of 
strenuous  oharooter,  144 
Natural    signs :     as    language, 

605  ff. 
,  relation  of,  to  demonstra- 
tive signs,  606 
-,    evidence    for    primitive 


nature  of,  607  ff. 
— ,  spontaneous  origin  of,  in 
deaf-mutes,  607  ff. 
—  in  children,  609 
-,  use  of,   among  savages, 


609 


— ,  mutual  understanding  of, 
among    experts,   in   spite   of 
d  i  verse  dialects,  611 
-,  formative  principle  of,  al- 


ways the  same,  611 
—  as  instruments  of  conceptual 
thinking,  611  ff. 
-,  analogy  between,  and  con- 


ventional words,  611 
—  as  paving  the  way  for  arbi- 
trary sicns,  612 
-,  tendency    of,   to  become 


conventional,  612,  613 
—  do  not  develop  into  a  con- 
ventional language,  614 
-,  distinguished  from  conven- 


tional signs,  616 

Nerve-fibres  :  discriminative, 
Dr.  Head*s  explanation  of  re- 
lative localisation  by  means 
of,  215 

— -t  discriminative,  criticism 
of  Dr.  Head's  theory  of,  246 

Nervous  excitement :  revival  of, 
in  perceptual  process,  385 

,  nature  of  universals  in, 

G20 


,  impotence  of,  to  express 

higher  universals,  620  ff. 

Nervous  impulses :  course  of, 
67,68 

,  as  determined  by  nervous 

habit,  68 

Nervous  process,  distinctive 
functions  of,  on  the  h^X^- 
thesis  of  parallelism,  96  ff. 


Nervous  processes  :    circuit  of, 

61,62 
,  reUtion  of,  to  psychical 

processes,  62  ff. 

in  the  cortex,  63 

in  the  sub-cortical  centreSy 


63 


,  cerebral  control  of,  71 


Nervous  system,  oonstitution  of, 

66  ff: 

,  parts  of,  69  ff. 

,   connexion  between,  and 

sense-organs  and  muscles,  69, 
70 

,  comparison  of,  with  or- 
ganisation of  army,  72,  73 

Neural  habit :  law  of,  on  the 
parallelistic  hypothesis,  88  ff. 

Neurons :  description  of,  66 

,  multipolar,  70 

,  bipolar,  70 

Neutral  tints,  268,  277 

Noises :  and  musical  sounds,  290 

Non-volitional  attention,  167, 
168 


0 


BJECT:  psychological   use 

of  the  term,  36 

of  thought,  how  expres- 
sed, 104 

of  thought,  distinguished 


from  act  of  apprehension,  150 

of  thought,    identity   of, 

105,  106, 107 

,  how  apprehended  by  in- 
dividual suoject,  108 

,  development  of,  by  atten- 
tion, 146 

,  order  and  distinction  in- 
troduced into,  in  attending, 
149 

,  unity  of,  imposed  by  at- 
tention, 149 

,  unity  in  nature  of,  150  S. 

,    complex,    variation    in 

unity  of,  IS2 

,  unity  in  nature  of,  brought 

to  light  by  attention,  153 
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Objective  point  of  view,  1,  2 
Objective  and  subjective,  mean- 
ing of,  8,  36 
and  subjective  time,  630 

time,  an  ideal  construc- 
tion, 631 

Objects,  how  far  Psychology  is 
concerned  with,  2,  3 

,    presented,     as    data    of 

Psychology,  36  ff. 

as  presentations,  108 

as  conditioned  by  presenta- 
tions, 108,  109 

Obliviscence  :  as  cause  of  in- 
distinctness of  images,  543 

Observation  of  minds  of  others  : 
as  method  of  Psychology,  35, 
46  ff. 

Organic  sensations  :  231  ff. 

,  re-instatement  of,  through 

motor  association,  201 

,  indefiniteness  of,  218 

,    difference   between,  and 

sensations  of  the  special 
senses,  232 

,     hunger     and    thirst   as 

examples  of,  232  ff. 

as  conditions  of  affective 

and  oonative    consciousness. 


234 


produced  by  impulses  from 


the  brain,  234,  235 
— ,  stimulus  of,  235 
accompanying 


sensations 


of  the  special  senses,  235 
— ,  affective  tone  of,  310  ff. 
— ,  influence  of,   on  nervous 
system,  311 

as  pains,  312  ff. ;  see  Pain- 


sensations 
— ,  part  played  by,  in  emo- 
tion, 409  ff, 

normally  present  in  emo- 


tion, 414 

not  indispensable  to  emo- 
tion, 416 

Organic  welfare,  relation  of,  to 
hedonic-tone,  323  ff. 

Overtones,  296  ff. 


P 


AIN :  anger  caused  by,  428 
Pain-sensations :         inde- 
finiteness of,  218 

,  adequate  stimulus  for, 

236 
distinctive  characters  of. 


237 


— ,  o^^nio  sensations  as,  226 
— ,  attective  tone  of,  312 
— ,  differentiating  qualities  of, 
312 
-,  effect  of,  on  cognitive  pro- 


cess, 314 
Pain-spots,  236,  237 
Pains :  itee  Pain-sensations 
Parallellism,  hypothesis  of,  78  ff. 
,  its  view  of  consciousness, 

79,82 

,  its  suppositions,  80 

its    relation    to  cerebral 


localisation,  82 
— ,  difficulties  of,  83  ff. 
— ,  empirical  nature  of,  84  ff 
— ,  problem    of,    to    explain 
mental  associations,  86  ff. 
and  law  of  neural  habit. 


88  ff. 

and  control   of  subjective 


interest,  90 
— ,  scientific  reasons  for  belief 
in,  92  ff. 

—  and  law  of  conservation  of 
energy,  92 

— ,    metaphysical    argument 
for,  94  ff. 

summing  up  of  claims  of. 


95 


— ,  bearing  of,    on  psycholo- 
gical procedure,  95  ft 

relation    to  conscious 


m 


agency,  97  ff. 
-,  psychological  and  physio- 


logical  factors  in  explanation 

of,  100,  101 
Paul :  on  variations  in  meanings 

of  words,  596 
PearsorCa  Magazine :  quoted,  667 
Peckham  :  on  instinct  in  wasps, 

346,357 
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Poroept ;  aee  Impreasioii,  Senn- 
tion 

Perception:  feeling-tooe  of ,  STB 
ff. ;  9ee  AffeotiTe  tone,  Plea- 
sure-pain 

of  external  world,  Bk.  III., 

It.  11. 

of  external  reality,  450  ff. ; 


^ee  External  reality 

,  tactual,  Bk.  IIL,  Pt.  II., 

Ch.  III. ;  Me  Touch,  Tactual 
perception 

of  third  dimension,  485 

,  visual ;  «ee  Visual  pearoq»- 

tioQ 

,  temporal,  Bk.  m.,  Pt  IL, 

Ch,  V. ;  see  Temporal  percep- 
tion 

Perceptual  consciousness:  de- 
velopment of,  accompanied 
by  more  delicately  differentia- 
ted sensation,  224,  225 

■ ,  external  reality  for,  469  ff. 

,  time  in,  620,  623 

Perceptual  data,  unification  of, 
823  ff. 

Perceptual  process,  as  related  to 
learning  oy  experience,  Bk. 
m.,  Ch.  II. 

,  contrasted  with  trains  of 

free  ideas,  385  ff. 

,  characterised  by  attention, 

366  ff. 

,  unity  and  continuity  of, 

368 

,  awareness  of  the  universal 

in,  369,  370 

,  comparison  in,  370, 371, 3S1 

,  imitation  in,  371 

,  lack  of  power  of  dis- 
crimination in,  371,  372 

,  advantages  of,  372 

,  primary  retentiveness  in, 

372  ff. 

,  learning  by  experience  in, 


.375  ff. 
—   ,  inference  in,  381 
,  forms  of  reproduction  in, 

385 


Ptooqitiial     proouMy     wgpliail 

idsM  aooomj^yinit  S88 
and  ideational  pro  oaw,  dia- 

tinotion  between,  887»  585 

,  impukiTecliaraotaraf,  388 

,  distinction  of  "■magate 

things"  in,  461 
Peraiatenqr  with  variod  eflbrt : 

in  instiiMtiYe  befaaTioor,  S45 

in  ideal  activity,  9IS 

Pennnifieation :    mode    d^  hj 


Phi]olM;ical  analyaii  of  ooBren- 

ticnal  lamgoage,  500^  501 
Phikdooy  aa  raral jing  payvho- 

Fhoto-bhromatiDintorfal,  97S 
Physical  natore:    oontrol    of, 
acquired  by  mechanical  opeis- 

tions,  626 

Physiological  dispositions,  25, 
26 

psychology,  a  borderland 

science,  17 

Physiulosy :  distinct  from 
psychology,  17 

,  material   point    of    view 

distinctive  of,  100-101 

Pillsbury,  W.  K :  mi  noises 
brought  into  distinct  con- 
sciousness, 131 

on  part  played  by  apper- 
ception in  reading,  148 

,  quoted,  136,  138,  139,  166 

,  experiments  of,  illustrat- 
ing facilitation,  203 

Pitch  :  291  ff. 

■ ,  power  of    distinguishing 

difference  of,  292 

Pleasantness :  transition  from, 
to  unpleasantness,  316,  317 

Pleasure  and  pain  as  aiSective 
states,  116 

Pleasure  -pain :  Bk.  III., Ch.  IV. 

,  in  attending,  398  ffl 

,  in  perception  of  external 

movements,  401 

in  perception  of  geome- 


tric forms,  W2 
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Pleasure-pain  of  success  and  de- 
feat, 403 

,  relation   of,    to  emotion, 

417 

,    revival    of    sensational, 

087,688 

,  revival  of  perceptual,  688 

Possible  :  discovery  of  the,  as 
essential  to  ideal  construction, 
571  ff. 

Potential  energy,  20 

Predispositions,  congenital,  26 

Preperception ;  see  Uomplication 

Pre-scientific  psychology,  29  ff. 

,  presuppositions  of,  32  fF. 

Present  time  :  determination  of, 
522, 523 

,  specious,  522 

Presentation:  two-fold  implica- 
tion of  the  term,  210 

Presentationism,  46 

Presentations  :  meaning  of,  11- 
170 

,  objects  which  are,  108 

as  conditioning  apprehen- 
sion of  other  objects,  108, 109, 
171,210 

,    dispositions  left    by,   as 

determining  apprehension  of 
meaning,  171  n. 

,  imageless,  176 

-,  6en»ations  as,  209 


Pressure-sensations,  250 

Primitive  belief,  682  fL  ;  set  Be- 
lief, Savages 

Primitive  communities,  646 

,  power  of  society  in,  646 

Primitive  magic  :  conditions  of, 
640 

Projection,  481  ff. 

,  influence  of  localisation  on, 

489  ff. 

Projective  stage  of  imitation, 
652  ff. 

Protensity  :  as  character  of  sen- 
sations, 213 

of  special  sensations,  rela- 
tion of,  to  affective  tone,  316- 
318 


Protopathio  cutaneous  sensa- 
tions, 240 

,  intrinsic  character  of,  241 

Psychical  dispositions  ;  set  Men- 
tal dispositions 

Psychical  factor,  in  instinct, 
357  ff 

Psychical  occurrences,  and  phy- 
sical occurrences,  disparity  of, 
as  argument  against  interac- 
tion, 94 

Psychical  process,  relation  of,  to 
nervous  process,  62  ff. 

,  empirical  facts  of  con- 
nexion between,  and  cerebral 
process,  73  ff. 

Psychical  states,  measurement 
of  duration  of,  54 

,  measurement  of  intensity 

of,  66  ff. 

,  measurement  of  external 

conditions  of,  68 

measurement  of  objects 


presented  by  means  of,  58 
Psychological  point  of  view,  1  ff. 
,  bearing  of,  on  connexion 

of  mind  and  body,  96 
Psychologist's  fallacy,  49 
Psychology:  scope  of,  Introd., 

as  science  of  mind,  15 

distinct  from  physiology,  17 

,    data    and     methods   of, 

Introd.,  Ch.  II. 

,  basis  of,  in  pre-soientifio 

knowledge,  27  ff. 

,  pre-scientific,  nature  of,  29 

,  pre-scientific,  how  far  in- 
trospective, 29,  30 
,  pre-scientific,  presupposi- 
tions of,  32  ff. 

,  scientific,  dataand methods 

of,  34  ff. 

,  objects  as  data  of,  36  ff. 

-,  introspective   method  in, 


40  ff. 

— ,  manifestations  of  mental 
process  in  others  as  data  of, 
46  ff. 
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Psyohology:  experiment  and  ob- 
servation as  methods  of,  51  ff. 

,  quantitative  methods  in, 

54  ff. 
-,  teleological  point  of  view 


as  distinctive  of,  100-101 

freedom  of  will  not  ulti- 


mately explicable  by,  735, 736 
Pugnacity,  instinct  of,  363 


QUALITY  :  as   character  of 
sensation,  212 
most  fundamental  aspect 
of,  213 

of  special  sensations,  rela- 


tion of,  to  affective  tone,  318 
Quantitative  methods,  in  expen- 
mental  psyohology,  54  ff. 


T>EACTION:   simple,   forms 
Xi    of,  58 

,  simple,  time  taken  by,  55 

,     simple,     apparatus    for 

measuring,  56 
,  compound,  complications 

introduced  in,  55 

,  sensory,  55 

muscular,  55 


Beality :  contrasted  with  ap- 
pearance, 459 ;  see  External 
reality 

Kocognition  :  at  the  perceptual 
level,  370 

Beduplication :  as  cause  of 
vagueness  of  mental  image, 
544 

Keflex  actions :  distinguished 
from  conscious  and  from 
habitual  actions,  63,  64 

,  relation  of,  to  stimulus,  64 

,  illustrations  of,  64-66 

,  physiological  character  of, 


221 


when    accompanied    by 


sensations,  222 

distinguished    from 


in- 


Relational    order,   and   apatial 

extension,  464  ff 
not  accounted  for  by  mere 

extensity,  470 
Reminiscence :  meaning  of,  575 

,  plea<:ure8  and  pains  of,  689 

Remorse,  388 

Reproduction :  185  fL 

of  mental  image,  through 

association,  185 

revival  of  meaning  as  form 


of,  186 

— ,  free,  196, 197 

—  of  similars,  559  ff. 

of  similars,  peculiarities  of. 


561  ff. 

— ,  serial,  561,  562 

ideal,  motor  element  in. 


599 

,  motor,  tendency  of,  to  pass 

into  actual  movement,  602 

Resemblance  :  whether  an  inde- 
pendent condition  of  associa- 
tion, 559  ff. 

Restriction  :  increased,  of  sense- 
experience,  224,  225 

Retention  of  presentations,  170 

Retentiveness,  169  ff. 

,  psychological  law  of,  169  ff. 

and  continuity  of  interest, 

177  ff 

effect  of  rhythmic  repeti- 


1  ion  of  the  same  stimulus  on, 
179 

— ,  primary,  182 
—  working  bv  way  of  repro- 
duction, 185  & 

primary,   relation  of  re- 


rival  of  meaning  to,  190 
,  as  condition  of  formation 

of  habit.  206,  207 

at  perceptual  level,  372  ff. 

instances  of,  in  animals. 


373  ff. 

— ,     not 


synonymous     with 


stinctive  movements,  342  S. 


memory,  575 

,  power  of,  583 

Retina :  rudimentary,  227 
,  description  of,  267 
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K^tina's  own  light,  272 

Ketinal  image :  formation  of, 
by  means  of  lens,  228 

Ketinas :  correspondence  of 
points  of  the  two,  in  binocular 
perception,  510 

,  disparateness  in  corre- 
spondence of  the,  510 

Ketrospection :  relation  to  in- 
trospection, 45 

Khythmic  movements,  pleasure 
experienced  in,  401 

Pibot,  T. :  case  of  fixed  idea 
from,  725,  726 

Hobertson,  Croom  :  on  learn- 
in  ji;  of  language  by  children, 
642 

Knusseau  :  illustration  from, 
24 

Koyce,  Professor  J. :  on  idea  of 
self  as  involving  idea  of  rela- 
tions to  other  selves,  651 

on  variations   in  idea  of 

self,  652 

on  the  division  of  the  total 

self,  655 

on     tendency   conflicting 


with  the  true  self,  656 
—  on  emotions  due  to  patho- 
logical conditions,  660 

on  strife  between  past  and 


present  self,  661 


SATURATION  of  colours, 
266 

,  differences  in,  171 

Savages :  interpretation  of  mani- 
festations of  mental  states  of, 
47,48 

,  ideal  construction  in,628  ff. 

,   anti -mechanical  mode  of 

explanation  of,  639 

,   conception  of  individual 

unity  in,  639,  640 

,  views  of,  about  the  internal 

self,  662  ff. 

,   influence  of  dreams  and 

hallucinations  on,  663 


Savages :  views  of,  on  sympa- 
thetic communion  between 
soul  and  body,  664,  665 

,  subjective  factor  of  belief 

among,  677,  680,  682  flf. 

views  of,  on  unity  of  the 


individual  thing,  682 

views  of,  on  unity  of  the 


world,  683 
— ,  tendency  of,  to  interpret 
things   in   terms  of  personal 
life,  684 

personification  of  natural 


w      4  — • 

objects  and  agencies  by,  685, 
686 

—    deficient    in    self-control, 
730,  731 

character  in,  735 


Schilfer :  on  movements  at  the 
joints,  256 

,  quoted,  248 

Schmalz  :  on  natural  signs  in 
deaf-mutes,  608,  621 

Schneider,  G.  H.  :  classifica- 
tion of  instinctive  actions, 
335 

,  example  of   primary    re- 

tentiveness  in  animals,  374 

Scientific  psychology  :  data  and 
methods  of,  34 

Scott :  illustration  from,  23 

Selective  attention  :  in  instinc- 
tive activities,  354-356 

Self:  the,  in  perceptual  process, 
388,389 

,  the  embodied,  awareness 

of,  453  ff: 

,  the  embodied,  motor  ac- 
tivity of,  a  factor  in  distinc- 
tion between  sensible  appear- 
ance and  reality,  460  ff. 

the,    as    ideally    appre- 


hended, Bk.  IV.,  Ch.  VII. 
— .  general  nature  of,  647  ff". 
distinction  between  inner 


and  outer,  648 
-,  the,  thought  of,  involving 


thought  of  relations  to  other 
selves,  650 
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Self:  the,  variation  of  idea  of, 
651  ff. 

,  the^  importance  of  imita- 
tion in  development  of  idea 
of,  652 

,   the  one,   and  the  many 

selves,  655  ff. 

— — ,  the  future :  representation 
of,  657 
-,  the,  delusions  relating  to, 


658 
-  --,   past  and   present    influ- 

enoed  by  emotional  tone,  659 
,  the,  external  and  internal, 

661  ff. 


— ,     theories    regarding    the 
inner,  662 
-,  representations  of  the  in- 


ternal, b^  savages,  663 
— ,  primitive  views  of  relation 
of  body  and  internal,  664  ff. 
-,  modem  survivals  of  primi 


tive  view  of  the  internal,  667 
— ,  the,  conative  aspect  of  the 
conception  of,  705 
-,  the  relation  of  impulse  to. 


706 

Self-consciousness  :  stages  of  ex- 
plicit, 41,  42 

,   social  factor  in  develop- 
ment of,  649  ff. 

,  the  true,  and  conflicting 

tendencies,  656 

,  pathology  of,  658  iff. 

Self-control,  728  ff. 

,  definition  of,  728,  734 

,  causes  of  failure  in,  728, 

729 

as  dependent  on  develop- 
ment of  the  concept  of  self, 
730 
-,  children  and  savages  de- 


ficient in,  730,  731 
-,  freedom  of  will  consists  in, 


734 

Self-determination :  key  to  pro- 
blem of  freedom  of  will,  734 
Self-realisation,  ideal  of,  735 
Sensation,  Bk.  II. 


Sensation,  distinction  between, 
and  physical  qualities,  6 

general  characteristios  of. 


208  ff. 

— ,  conditions  of,  208 


no  such  thing  as    abso- 
lutely pure,  210 
— ,  stimulus  and,  211 

without    perceptual   dis- 


tinction, 297,  308 

increase  in  intensity  of. 


how  correlated  with  increase 
in  stimulus,  303,  307,  308  ; 
see  cUso  Weber's  Law 

,  affective  tone  of,  Bk.  II., 

Gh.  VIII.  ;  »ee  Light-sensa- 
sion,  Sound-sensation, Organio 
sensations,  etc. 

Sensation,   intrinsic  characters 
of,  212  ff 

apprehended  only  impli- 
citly, 213 

Sensationalist  bias,  46 

Sensation-reflex,  221  ff. 

,  distinguished  from  physio- 
logical reflex,  222 

Sensations :    as  immediate  ex- 
periences, 5  ff. ,  210 

as  objective  experiences, 

9,209 

,  ways  of  attending  to,  30, 31 

,  subconscious,  133, 134,  303 

,  reference  of,  beyond  im- 
mediate experience,  209 

,  never  without  derivative 

meaning,  210 

,  simple,  212 

inseparable  characters  of. 


212 


differences  in  kind  or  mo- 
dality of,  214 

feeling  attitude  of  special. 


314  ff. 
— ,  "possible,"  434 
— ,    double-contact,    acquire- 
ment of  meaning  of,  487 
— ,  vividness  of,  537 

nerx'ous  seats  of,  and  of 


ideas,  549 
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Bense-experience :  introspection 

applied  to,  46 
,  differentiation  of,  Bk.  I., 

Ch.  II. 

,  perceptual  value  of,  222  flf. 

,  function  of,  to  challenge 

attention,  222,  223 

fimction  of,  to  guide  com- 


plex actions,  223 
-,  delicate  differentiation  and 


restriction  of,  224,  225 
Sense-impressions,    efficacy    of, 
determined   by    dispositional 
interest,  136,  137 
■ ,  intensity  of,  as  determin- 
ing distinct  consciousness,  138 
,  extensity  of,  as  determin- 
ing    distinct    consciousness, 
139 


— ,  relative  novelty  of,  as  de- 
termining distinct  conscious- 
ness, 139 

-— ,  power  of  discriminating, 
due  to  habitual  direction  of 
attention,  162 

as  guiding  instinctive  ac- 


tivity, 343 
Sense-organ  :  definition  of,  211 
Sense-organs,  69 
,  movements  of  adaptation 

of,  163-166 
merely 


instruments    of 

eflfective  attention,  165 

,  differentiation  of,  225  ff. 

,  gradual  evolution  of,  226 

,  evolution  of  special,   for 

sight,  227  ff: 
Sense  -  perception,      particular 

data  of,  431 
,  complex  nature  of  simplest 

object  of,  432 
-,'  apprehension  of  conditions 


of,  434,  435 
Senses :      distinction     between 

higher  and  lower,  224 
Sensibility :  common,  234 

,  epicritic,  242 

,  common,  affective  tone  of, 

310  ff. 


Sensible  appearance  :  relation  of, 
to  thin^,  455  ff. 

quality  of  a  thing  as  com- 
plex unity,  457 

appearance,  distinction  be- 


tween, and  external  reality, 
459  ff. 

qualities,    correlation    of 


different,  as  belonging  to  the 
same  thing,  518  ff. 

Sensory  areas  of  cortex,  74  ff. 

Sensory  spots  of  skin,  236  ff. 

,  response  of,  to  stimulus,237 

Sentiment :  and  emotion,  699  ff. 

,  as  name  for  ideal  systems 

in  their  conative  aspect,  699, 
700 

—  -,  as  a  complex  emotional 
disposition,  701 

Separate  things,  singling  out  of, 
449  ff. 

,  in  perceptual  conscious- 
ness, 451 

Serial  reproduction,  561,  562; 
see  Contiguity 

Shand,  A.  F.  :  on  distinction 
between  emotion  and  senti- 
ment, 700,  701 

,  on  emotions  referring  to 

personal  and  impersonal  ob- 
jects, 702,  703 

Sherrington,  C.  S.  :  quoted,  71, 


ro 


2,  233,  237 

,  referred  to,  416 

Sight :     illustration    from. 


of 


gradual  evolution    of    sense- 
organs,  226  ff. 

active  and  passive,  496, 


5U,  515 

,  disadvantages  of,  as  com- 
pared with  touch,  497,  498 

,  advantages  of,  over  touch, 

498 

Signs  :  natural,  605  ff. 

,  demonstrative,  as  part  of 

language,  606 

,  conventional,  correspon- 
dence between,  and  meaning, 
616 
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Spatial  whole,  apprehension  of, 

480 
Spectrum  :  how  formed,  269 
,  order  of  colours  in,  268, 

269 
Speech :    theories  of  origin  of, 

611  U.  ;  see  Language 
Spencer  H.  :  his  theory  of  the 

nature  of  fear,  422 
,   his  theory  of    anger    in 

animals  criticised,  426,  427 
-,  on  transmission  of  acquired 


characters,  493 

**Statae8thetic"  sensations :  and 
motion-sensations,  257 

Stereoscope  :  40,  51,  62 

,  binocular  perception  illus- 
trated by,  512  flf. 

Stimuhis  :  and  sensation,  211  £f., 
308  ;  see  also  Weber's  Law 

,  adequate  and  inadequate, 

211 


,  external  and  internal,  231 

Stirling,    Dr.    H.  :    illustration 

from,  38 
Stratton,  G.  M.  :  experiment  of, 

in  distinction  of  directions  by 

the  eye,  500,  601 
Sub-conscious :   constituents  of 

discriminated  sensations,  132 

sensations,  function  of,  in 

mental  life,  133,  308 

sensations,    positive    and 

negative  functions  of,  534 

Sub-consciousness :  129  ff. 

,  illustration  of,  130 

,  contents  of,  how  known, 

130,  131 
,  borderland  between,  and 

attentive  consciousness,  140 
Subject :  feeling  attitude  of,  to 

object,  112  flf. 
,  conative  attitude  of,   to 

object,  118  ff. 
-,  unity  of  attributes  in,  as  a 


category,  141 
Subject  and  object,  1,  2 
,  ultimate  modes  of  relation 

between,  102,  103 


Subject  and  object :  simple  ap- 
prehension, as  general  relation 
between,  103  ft. 

,  cognitive  relation  of,  109  ff. 

Subjective  point  of  view,  2 

,  and  objective,  meaning  of,  8 

influence,  controlling  influ- 
ence of,  in  hypothesis  of 
parallelism,  90  ff. 

and  objective  time,  630  ff. 


Substance :  and  its  attributes,  14 
Sully :   on   feeling-tone  due   to 

association,  404 
on  the    "no-more"    con- 
sciousness, 524 

on  children's  treatment  of 


dolls,  569 
Superposition :  measurement  by, 

psychological  origin  of,  49 
Supposal :  and  judgment,  109  ff. 

,  characteristics  of,  110 

,  part  played  by,  in  fancy 

or  imagination.  111 

never  unmixed  with  judg- 


ment, 111,  112 

comes  later  than  belief ,  112 


Surplus  energy,  and  feeling  atti 

tude,  330 
energy,  H.   R.  Marshall's 

theory  of,  329  ff. 

energy  determined,  331 

excitation :  319  ff. 

excitation,  in  emotion,  415 


Synapses,  67 
,  resistance  to  nervous  im- 
pulses at,  68 
Synthesis :  conceptual,  587,  589 


TACTUAL  areas,   of  cortex, 
76,77 

perception,  Bk.  III.,  Pt. 

IL,  Ch.  IIL 

perception  in   the   blind, 

474  ff. 

,  projection  and  localisation 
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